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THE  NORTH  OF  ENGLAND   INSTITUTE 

OF 

MIXING  AND  MECHANICAL  ENGINEERS. 


ANNUAL  GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

Aucust  OTH,   1911. 


Mr.  THOMAS  DOUGLAS,  Past-President,  in  the  Chair. 


ELECTION  OF  OFFICERS,  1911-1912. 

The  Chairman  (Mr.  Thomas  Douglas)  appointed  Messrs.  N.  B. 
Ridley  and  John  Southern  as  Scrutineers  of  the  balloting-paperg 
for  the  election  of  officers  for  the  year  1911-1912. 

The  Scrutineers  afterwards  reported  the  result  of  the  ballot, 
as  follows :  — 

President  : 
Mr.  M.  W.  Parrington. 


Mr.  R.  Donald  Bain. 
Mr.  Frank  Coulson. 


Mr.  R.  S.  Anderson. 
Mr.  Henry  Armstrong. 
Mr.  W.  C.  Blackett. 
Mr.  C.  S.  Carnes. 
Mr.  \Y.  Cochran  Cark. 
Mr.  Benjamin  Dodd. 


Vice-President-  : 
Mr.  Philip  Kirkup. 
Mi.  C.  C.  Leach. 

Councillors  : 
Mr.  Mark  Ford. 
Mr.  J.  H.  B.  Fobstek. 
Mr.  Samuel  Hare. 
Mr.  A.  M.  Hedley. 
Mr.  T.   E.  Jubling. 
Prof.  Henry  Louis. 


Mr.   F.   R.  Simpson. 
Mr.  John  Simpson. 


Mr.   W.  C.  Mountain. 
Mr.  A.  D.  Nicholson. 
Mr.  J.  H.  Nicholson. 
Mr.  Simon  Tate. 
Mr.  R.  L.  Weeks. 
Mr.  E.  S.  Wood. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  July  22nd  and  that  day.  and  of  the  Council  of  The  Institution 
of  Mining1  Engineers  on  June  1st. 


The  Annual  Report  of  the  Council  was  read,  as  follow-  : 

VOL.  I.XIL— l'll-l 912. 


ii    cor.vciL. 
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,    to  re<  ord  i  he  I"--  i  h rough  d< 

Wood,  .1  member  9ince  L857,  and  oi  Mr. 

.1  member  since  IK63,  both  oi  whom  bad 

:   upon  the  Council  and  rendered  services  to  the  Institute. 

following  table  shows  the  progress  oi    the  membership 

during  i  eceni  \  ears  :  — 

1908.  1911. 

•J  I  21  22  '26  27 

931     903  942  935  926  921 

114     108  105  103  106  107 

190     l!H  209  -'in  214  209 

47  Is  54  54  13 

33  .':4  35  35 


Lol      ...   1.349   1,307   1,358   1,358   1,361   l 

decrease  in  the  membership  during  the  past  yeai   is  due 
the  number  oi  members  elected  not  being  so  high  as  in  the 
immediately   preceding   y  The  additions  to   the   register 

number  7'J.  and  the  losses  by  death,  resignation,  etc.,  91. 

There  were  fourteen  deaths  forty-one  resignations,  and  the 
aames  oi  thirty-six  gentlemen  we're  removed  from  the  Register 
during  the  year,  making  a  grand  total  of  ninety-one. 

Library  has  been  maintained  in  an  efficient  condition 
during  the  year;  the  additions,  by  donation,  exchange,  and 
purchase,  include  77s  bound  volumes  and  17  pamphlets,  reports, 
and  the  Library  now  contain-  about  12,939  volumes  and 
[22  unbound  pamphlets.  A  card-catalogue  of  the  book-,  etc., 
contained  in  the  Library  renders  them  easily  available  for 
reference. 

The    North-East    Coast    Institution    of   Engineers   and    Ship- 
builders having  now  established  themselves  in  Bolbec  Hall,  with 
mmunication,  through  the  Library  of  the  Literary  and  Philo- 
lical  Society,  with  the  Library  of  the  Institute,  arrangements 
have  been  made  for  an  interchange  of  library  privileges,  so  far 
as  reference  purposes  are  concerned.  ' 

t    Transactions  have  been   arranged,  during  the 
,.  with  the  Engineers'  Society  of  Western  Pennsylvania  and 
the  Tinted  States  Bureau  oi  M ' 
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The  gallery  of  portraits  of  Past-Presidents  of  the  Institute  has 
been  added  to  during  the  year,  Mr.  Thomas  Emerson  Forster 
having  presented  his  portrait. 

The  courses  of  lectures  for  colliery  engineers,  enginewrights 
and  apprentice  mechanics  have  been  continued  at  Armstrong 
College,  Newcastle-upon-Tyne.  The  lectures  are  delivered  on 
Saturday  afternoons,  and  the  three  years'  course  embraces  the 
following  subjects: — - 

1911-1912.  —Michaelmas  Term:  (1)  Transmission  of  Power,  and  (2)  Pumping 
and  Ventilation.  Epiphany  Term :  (3)  Metallurgy  of  Iron  and  Steel,  and 
(4)  Mining  Machinery  (mainly  machinery  used  underground). 

1912-1913. — Michaelmas  Term  :  (5)  Machine  Drawing,  and  (6)  The  Chemistry 
of  Fuel.  Epiphany  Term  :  (7)  Strength  of  Materials  (with  experimental 
illustrations),  and  (8)  Experimental  Mechanics. 

1913-1914.— Michaelmas  Term:  (9)  The  Steam-engine,  and  ( 10)  Theoretical 
Electricity.  Epiphany  Term:  ill)  Electrical  Engineering,  and  (12)  Haulage 
and  Winding. 

Several  colliery-owners  have  paid  the  fees  (£1  10s.  per 
annum)  and  railway  expenses  of  pupils  attending  the  classes 
from  their  collieries.  During  the  past  year,  the  lectures  in 
Michaelmas  Term  on  The  Steam-engine  and  on  Theoretical 
Electricity  were  attended  by  32  students,  29  of  whom  sat 
for  examination  and  25  passed;  and  during  Epiphany  Term, 
the  lectures  on  Electrical  Engineering  were  attended  by  30 
students,  and  on  Haulage  and  Winding  by  2!)  student-, 
26  of  whom  sat  for  examination  and  23  passed.  Certificates 
have  been  awarded  to  the  following  students,  who  have 
completed  the  three-years'  course: — Messrs.  J.  J.  Clough,  T. 
Forster,  J.  Hepburn,  F.  S.  Hylton,  and  T.  Y.  Snaith.  The  first 
and  second  prizes  for  the  Session  1910-1911  have  been  awarded 
to  Messrs.  J.  J.  H.  Jefferson  and  R.  0.  Carr  respectively. 

A  loyal  and  dutiful  address  was  forwarded  to  His  Majesty 
King  George  the  Fifth  and  Her  Majesty  Queen  Mary,  on  the 
occasion  of  Their  Majesties'  Coronation  on  June  22nd,  1911. 

Mr.  Thomas  Douglas  continues  to  represent  the  Institute  as 
a  Governor  of  Armstrong  College,  and  Mr.  John  H.  Merivale, 
in  conjunction  with  the  President  (Mr.  M.  W.  Parrington), 
represents  the  Institute  on  the  Council  of  the  College. 

Mr.  Thomas  Edgar  Jobling  continues  to  represent  the  Insti- 
tute upon  the  Board  of  Directors  of  the  Institute  and  Coal  Trade 
Chambers  Company,  Limited. 
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id  preseutative  Govei  oor  upon  the 
the    University   oJ    Durham   College  of 
\l  i in  nt  office. 

I'         i  mdej    Louis    Leboui    w  ill    represent    t  he 

oi    Deleg  the  Correspondi 

'.    tisli    Association    foi    the    Advancement    <>t 
Poi  tsmouth,  commencing  on  Aug  II  b, 

1911. 

will  oi   the  late  Mr.   John    Daglish,   funds   have 

iced  ;n  the  disposal  oi  Armstrong  College  foi   founding 

i    llowship,  to  be  called  the  "  Daglish  "  Fellowship, 

lidates  for  which  nm-i  be  nominated  by  the  Institute.     No 

application  was  made  for  the   Fellowship  for  the  current  year. 

Pi   zes   have   been   awarded    to  the  writers  of  the   following 

papers,   communicated   to   the   members  during  the  year   1910- 

L911  : 

"III  ■  I'm-  and   Rescue-station  of  the  Durham  and  Northumberland  I 
lieries  Fire- and  Rescue-brigade."     By  Mr.  William  Cuthbert  Blackett, 
M.I.M.E. 

"The    Pencb    Valley  Coal-field."       By    Mr.    Francis   Ivan    Leslie   1' 
BI.I.M.E. 

"The  Electrification  nt  the  Underground  Machinery  at  Trim  don  Grange 
I     lliery."     By  Mr.  Simon  Tate,  M.I.M.E. 

"The  Advantages  oi  Freezing  as  a  Method  i>i  sinking  through  Heavily- 
watered  or  Difficult  Ground."  By  Mr.  William  Brumwell  Wilson, 
M.I.M.I.. 

The  papers  printed  in  the  Transactions  during  the  year  are  as 
follows : 

"The  Occurrence  of  Diamonds  in  German   South-West  Africa."    By  Mr. 

M  .I.M.E. 
"The  Fire-  and   Rescue-station  of  the  Durham  and  Northumberland  l 
lieries  lire- and  Rescue-brigade."     By  Mr.  William  Cuthbert  Blackett, 

m.i.m.i:. 

"A  New  Method  oi  Testing  for  <ia?  in  Mines  with  Safety-lam]  s."     By  Mr. 
R     ph  1).  i  lochrane,  Assoc.  M.I.M.E. 

■    Valley  Coal-field."       By    Mr.    Francis  Ivan    Leslie   Ditmas, 
M.I.M.E. 

ue-station  at   the  Kleophas  Mine,  Zalenze,   Upper  Silesia,  Ger- 
many.'     By  Mr.  Berent  Conrad  Gullachsen,  M.I.M.E. 
■■trie  Winding,  with  Special  Reference  to  its  Development  in   Upper 
By  Mr.  Henry  Moore  Hudspeth,  Assoc.  LM.E. 

Iiutomatic    Fire-damp   Cut-out."     J5v   Mr.   George 
J.  Ralph. 
"Appli  I  ollecting  Coal-dust  in  Mine-."     By  Mr.  Charles  Rollin. 
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''The  Electrification  of  the  Underground  Machinery  at-  Trimdon  Grange 
Colliery."     By  Mr.  Simon  Tate,  M.I.M.E. 

"The  Advantages  of  Freezing  as  a  Method  of  Sinking  through  Heavily- 
watered  or  Difficult  Ground.''  By  Mr.  William  Brumwell  Wilson, 
M.I.M.E. 

"Blackhall  Colliery.'' 

"Horden  Colliery." 

"Consett  Iron-works." 

Iii  connexion  with  the  General  Meeting  held  on  April  8th, 
1911,  a  visit  was  paid  to  the  Fire-  and  Rescue-station  of  the 
Durham  and  Northumberland  Collieries  Fire-  and  Rescue- 
brigade  at  Elswick,  where  the  station  and  appliances  were 
inspected,  and  a  turn-out.  etc..  by  the  brigade  was  witnessed. 

Excursion  meetings  were  held  at  Blackball  and  Horden  Col- 
lieries on  September  23rd,  1910,  and  at  the  Consett  Iron-works 
on  July  21st,  1911. 

The  thanks  of  the  Institute  have  been  sent  to  the  owners  of 
collieries,  works,  etc.,  visited  during  the  year. 

The  Committee  appointed,  with  Mr.  Stanley  Smith  as  Secre- 
tary, to  report  upon  the  Carboniferous  Limestone  Formation  of 
the  Xorth  of  England,  with  Special  Reference  to  its  Coal 
Resources,  has  practically  completed  its  investigations,  and  the 
report  will  be  published  at  an  early  date. 

The  Supplementary  Volume  to  An  Account  of  the  Strata  of 
Northumberland  and  Durham,  as  proved  by  Boring?  and  Sinkings, 
having  completed  that  work,  the  Council  are  inviting  members 
and  others  to  contribute  sections  of  strata  in  the  Counties  of 
Cumberland  and  Lancashire,  with  a  view  to  their  publication 
at  some  future  date. 

The  Council  regret  that  the  collection  of  safety-lamps,  which 
was  lent  to  the  Brussels  Exhibition,  has  been  entirely  destroyed 
by  fire:  and.  with  the  view  of  forming  another  collection,  they 
invite  members  having  old  lamps  in  their  possession  to  present 
them  to  the  Institute.  The  following  gentlemen  have  already 
presented  one  or  more  lamps : — Messrs.  Thomas  Bell.  William 
Clifford,  Ralph  D.  Cochrane,  Thomas  Emerson  Forster, 
Christopher  Heaps,  Edward  Watson  (through  Mr.  T.  R. 
Hamber).  and  William  Brumwell  Wilson,  Jun.  The  lost 
collection  has  been  awarded  a  Grand  Prize  Diploma,  which 
curries  with  it  a  bronze  medal. 

The  Institution  of  Mining  Engineers  has  now  entered  upon 


i      |  HE  FINANCE  COMMITT] 

n  ■  w  b<  rs  are  to  be  congratulated 
Meet  ings  were  lield  in  Nottingham 

i„  i .  |'i|ii.  am]  in  London  in  -I  ane,  L913 


\l      Ioun  II.  Mi  an  \u   moved  the  adoption  <>t  the  Report. 

Mi     Reginald  Guthrie  seconded  the  resolution,  which  was 
adopted . 


The  Annual   Reporl  of  the   finance  Coniniittee  waa  read, 
follows  : 

ANNUAL    REPORT   OF   THE    FINANCE   COMMITTEE, 

L910-1911. 

The    Finance   Committee   submit    herewith    a    statement    of 
!    the  twelve  months  ending  June  30th,   1911,  duly 
audited. 

total  receipts  were   £3,015  17s.  4<1.     <  >f  this  amount,    £48 

was  paid   for  life-compositions  in  lieu  of  annual  subscriptions, 

and   £26  9s.  as  subscriptions  in  advance,  leaving   £2,941  8s.  4<1. 

the  ordinary  i n< some  of  the  year,  compared  with  £2,872  10s.  Id. 

in  the  previous  year;    but    included  in   the   income   is  the  sum 

£100,  received  for  the  safety-lamps  destroyed  by  tire  at 
the  Brussels  Exhibition.  The  amount  received  for  ordinary 
current-year  subscriptions  was  £2,209  Is.,  and  arrears  £230  13s., 

igainst  £2,240  7s.  and  £203  LOs.  respectively  in  the  year 
1909-1910.  Transactions  sold  realized  t'-'!l  2s.  8d.,  as  compared 
with    £23   L5s.  6d.   in  the  earlier  period;    and   the  sum   received 

interest  on  investments  was  t'-'lTO  lis.  8d.,  the  amount  in 
the  former  year  being   £353  17>.  7d. 

expenditure  was  £2,651  8s.  10d.,  the  amount  for  the 
previous  year  being  £2,988  L8s.  3d.  The  difference  was  prac- 
tically all  due  to  special  expenditure  in  tlie  earlier  period,  as 

erred  to  in  the  last  Annual  Report.  The  sum  of  £57  10s. 
expended  in  connexion  with  the  Committee  appointed  to  Report 
upon  the  Carboniferous  Limestone  Formation  of  the  North  of 
F.ngland,  with  Special  Reference  to  its  Coal  Resource-,  may  be 
regarded  a-  special  expenditure. 
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From  the  above  figures  it  will  be  seen  that  tlie  balance  of 
income  over  expenditure  was  £304  Ss.  <>d.,  and  this  amount, 
added  to  the  £87  2s.  brought  forward  from  the  previous  year, 
leaves  a  credit  balance  of  £451  10s.  6d. 

The  final  call  of  £420  for  the  purchase  of  new  shares  in  the 
Institute  and  Coal  Trade  Chambers  Company,  Limited,  referred 
to  in  the  last  Annual  Report,  has  been  paid  out  of  this  surplus, 
leaving  a  net  sum  of  £31  10s.  6d.  to  be  carried  forward. 

The  names  of  thirty-six  persons  have  been  struck  off  the  mem- 
bership list,  in  consequence  of  non-payment  of  subscriptions. 
The  amount  of  subscriptions  written  off  was  £191  6s.,  of  which 
£93  19s.  was  for  sums  due  for  the  year  1910-1911,  and  £97  7s. 
for  arrears.  It  is  probable  that  a  considerable  proportion  of 
these  amounts  will  be  recovered  and  credited  in  future  years. 
Of  the  amount  previously  written  off,  £40  4s.  was  recovered 
during  the  past  year. 

Thomas  Douglas,  Past-President. 

August  bth,  1911. 


Mr.   \Y.  C.  Mountain  moved  the  adoption  of  the  Report. 
Mr.  Mark  Ford  seconded  the  resolution,  which  was  adopted. 


\  I  s. 


-.1    WlTh    I  UK    NOBTB    oh    KnolaMj 
1  HI    VKAK    KMjINO 


e 

89 
3 


ml  >  due  1 1  "in  :i  I 

L911. 
I      i  ■.  L79  shares  of  £20  each  in 

Institute  and  Coal  Trade  Chambera  Company, 
Lin  it  ending  June  30th,  L911 

l1  ~.  ■         cent,  on  28  Shares  of  £20  each  in 

tin  and  Coal  Trade  Chambers  Company, 

Lin  le  half-year  ending  June  30th.  L91  1 

t  £1,400  with  the  Institute  and 
i'li'  Chambers  Company,  Limited    ... 
Dividend  on  £310  consolidated  5 -per  cent,  preference 
k    of    the    Newcastle    and    Gateshead     Water 
... 
D  6450  ordiuary  >ti>ek  of  the  Newcastle  and 

Gateshead'  Gas  Company 

1      Sales  ol   Transactions 
To  Subscriptions  fok  1910-iyil.  as  follows 
7  i»;  Members    ... 

-  ■•  members 
1  7>  i  Associates  ... 
Students     ... 
!•    New  members 
1"  New  associate  members  ... 
!•  New  associates 
5  New  students 


scribing  firms 


I.-ss.  Subscriptions  for  current  year  paid  in  advance 
at  the  end  of  lust  year... 


1  .Member,  paid  a  life-c  imposition 

1  New  member,  paid  a  life-composition 

Ad  J.  Arrears  received    ... 

Add,  Subscriptions  paid   in  advance   during  current 
u 
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16    0 
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(§  £2  2a. 

l,56r? 

12 

0 

ra  £2  2a. 

174 

6 

0 

<a  £1  5s. 

212 

10 

0 

@  £1  5s. 

5 

0 

(3    £2  2s. 

64 

0 

0 

(a  £2   2s. 

21 

0 

0 

(a  £1   OS. 

11 

5 

0 

(&/  £1  5s. 

6 

5 

0 

2,132 

3 

0 

121 

16 

0 

2.253 

19 

0 

n  advance 

41 

18 

0 

2,209 

1 

0 

21 

0 

0 



27 

0 

0 

2,257 

1 

0 

230 

13 

0 

2. 487 

1  l 

0 

ig  current 



26 

9 

0 
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37o  11 
31      2 


2,514     3     0 
'unt  receive  troyed  at  the  Brussels  Exhibition       100    0    0 

£3.1n2   19     + 


ACCOUNTS. 


Institute  of  Mining  and  Mechanical  Engineebs 
June  30th.  1911. 


Ce. 


June  30th,  1911. 
By  Salaries   and  wages 
.,  Insurance 
..  Rent,  rates;,  and  taxes 
.,   Heating,  lighting,  etc. 
,.   Furniture  and  repairs 
.,  Bankers'  charges    ... 
„  Library 

,.   Printing,  stationery,  etc.  ... 
..  Postages,  etc. 
,,   Incidental   expenses 
,.  Travelling  expenses 
.,   Prizes  tor  papers    ... 
.,   Reporting  of  general  meetings     ... 
,.   Library  catalogue    ... 
.,  Committee  to  Rep<~rt  upon  the  Carboniferous  Limestone 

Formation  of  the  North  i  f  England,  with  Special 

Reference  to  its  Coal  Resources 
..   Expenses  of  meetings 
..    Engraving  me<lals  ... 


Ry  The  Institution  of  Mining  Engineers 


I  ruarantee  Fund 


Less,  Amounts  paid  by  authors  for  excerpts 


£    3. 

d. 

485  11 

4 

13  5 

9 

31  5 

9 

44  13 

3 

6  15 

8 

21  5 

3 

21  11 

6 

196  5 

0 

82  8 

9 

64  16 

10 

28  0 

11 

11  11 

0 

12  12 

0 

5  10 

0 

57  10 

0 

28  10 

7 

2 

6 

1,332  13 

7 

207  3 

6 

1.539  17 

1 

1 

1 

1,111  16     1 


1,539  12     9 


By  Balance  : 

Paid    on    account    of    28  now    shares    in    the    Institute 

and  Coal  Trade  Chambers  Company.  Limited  (final 

call)  

Balance  in  Treasurer's  hands 

Less,  Due  to  bankers    ... 


Outstanding  accounts  due  from  authors  for 
excerpts  ... 


2,651     8  10 


88  7  4 
57  13  10 

420  0 

31  10 

0 
6 

151  10 

30  13  6 
17  0 

fi 

£*3,102  19     4 


■ 


£       i.    .1        t       »■    d.       £       •.    d 

1,848   16     0 
2  ]     0    0 


1,864  L6     u 


203    1  I     ii 

In  21  1 

honi  lias  p  i  imposition. 

2  1 3 

lit!  :i-  me'ml 

(w  £1  5s 261     5     0 

I  "•  !    S 

I  imt  included  in  printed  list. 

a   el  5s (58  15     0 

-     iscribing  t  •  ...  121    IB     0 


6    0 


I  New  mem 

ivhom  paid  last  year  in  advance. 

10  62  2s.         84     0    ii 

1  New  member  paid  a  life-composition.            27     0     0 
111     0    0 

I        1  @  £2  2s         ...          ...         21     0     0 

I                          -  61  5s.       ...          ...         11     5     0 

1  os.        ......           6     5     0 


•  t.  1909-1910  287  16    0 

msidered  irrecoverable,  but  since  paid  ...         40     4     0 


149  Id    0 


328     0    0 


2,997  16     0 
•us  paid  in  advance  d         _         >  arrent  year  ...         ...         ..  26     9    0 

£3,024     5     0 
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STBCCK    OFF 

PAID.  UXPAID.  LIST. 

£       s.    d.  £       s.  d.  £       s.   d. 

By  746  Members,  paid @  £2  2s.  1,566  12     0  

98         ,.          unpaid            ...           @  £2 2s 205  16     0           

4         ,.          resigned          ...           (a  £2  2s 8     8     0 

1         .,          excused  payment       (3  £2  2s.           2     2     0 

4        „          dead...         ...          @  £2  2s 8    8    0 

25          „           struck  off  list              @  £2  2s 52  10     0 

878 

1         ..          paid  a  life-composition         ...         21     0    0  


By    35  Subscribing  firms,  paid              ...          ...  121  16  0 

By    40  New  members,  paid      ...         @  £2  2s.  84     0  0 

1     .,              ..           paid  a  life-composition  27     0  0 

By    10  New  associate  members,  paid   @  £2  2s.  21     0  0 

By      9  New  associates,  paid     ...          (a  £1  5s.  11     5  0 

By       5  New  students,  paid        ...          @  £1  os.  6     5  0 


By    83  Associate  members,  paid  @  £2  2s.  174     6     0           

11         „                 ,.        unpaid             @£2  2s 23     2     0            

3         „                 .,       struck  off  list  @  £2  2s 6     6     0 

97 

By  170  Associates,  paid (2  £1  5s.       212  10     0           

31         ,.            unpaid           ...          (a  £1  os 38  15     0 

3        ,.  resigned         ...         (a  £1  5>.  

I  ..  excused  payment       (a   £1  5s.  

1         „  dead  ...         (5   fl  5s 

3         ,.  struck  off  list  (a  £1  5s.  
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By    45  Students,  paid      ..          ...  (a  £1  5s.         56     5     0           

5         ..          unpaid              ...          @  £1  5s.            6     5     0 

•5         .,  struck  off  list...  @  £1  5s.  


3  15 

0 

1     5 

0 

1     5 

0 

3   15 

0 

2,301  19     0       273  18     0         93  19     0 
Bv  Arrears  230  13     0  97     7     0 


2.532  12     0 


By   Subscriptions   paid  in  advance  during  tbe 

current  year      ...  ...  ...  ...         26     9     0 


2.559     1     0       273  18     0       191     6     0 
£3,024     5     0 
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ELECTION  OF  REPRESENTATIVES  ON  THE  COUNCIL 
OF  THE  INSTITUTION  OF  MINING  ENGINEERS, 
1911-1912. 

Mr.  E.  S.  "Wood  moved,  and  Mr.  John  Cummings  seconded, 
a  resolution  that  the  following  gentlemen  be  elected  as  the  repre- 
sentatives of  the  Institute  on  the  Council  of  The  Institution  of 
Mining  Engineers  for  the  year  1911-1912  :  — 


Mr.  R.  S.  Anderson. 
Mr.  William  Armstrong, 
Mr.  W.  C.  Blackett. 
Mr.  W.  Cochran  Carr. 
Mr.  Frank  Coulson. 
Mr.  Mark  Ford. 
Mr.  T.  E.  Forster. 
Mr.  J.  W.  Fryar. 


Mr.  Reginald  Guthrie. 
Mr.  Samuel  Hare. 
Mr.  A.   M.  Hedley. 
Mr.  T.   E.  Jobling. 
Mr.  J.  P.  Kirkup. 
Mr.  Philip  Kirkup. 
Mr.  C.  C.  Leach. 
Prof.  Henry  Louis. 
Mr.  J.  H.  Merivale. 


Mr.  W.  C.  Mountain. 
Mr.  R.  E.  Ornsby. 
Mr.  M.  W.  Parrington. 
Mr.  J.  J.  Prest. 
Mr.  F.  R.  Simpson. 
Mr.  John  Simpson. 
Dr.  J.  B.  Simpson. 
Mr.  J.  G.  Weeks. 


The  resolution  was  agreed  to. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members — 

Mr.  Richard  Gibson,  Colliery  Manager,  Hermitage  Colliery,  Lithgow,  New 
South    Wales,  Australia. 

Mr.  William  Ledger,  Colliery  Manager,  Mount  Nicholas,  Tasmania. 

Mr.  Ernest  Oughton,  Mine  Manager,  Minas  de  Soria,  Gergal,  Provincia  de 
Almeria,  Spain. 

Mr.  Arthur   Hovey   Storrs,    Civil    and    Mining    Engineer,    640,    Monroe 
Avenue,  Scranton,  Pennsylvania,  U.S.A. 

Mr.  Norman  West,  Electrical  Engineer,  25,  St.  Thomas'  Street,  Newcastle- 
upon-Tyne. 

Associate  Member— 
Mr.  Samuel  Whettall,  5,  Pleasant  View,  Tingley,  Wakefield. 

Students  — 
Mr.  Kenneth  Malcolm  Guthrie,  Mining  Student,  Chapelthorpe,  Wakefield. 
Mr.  Charles  Thompson  Ranken,  Mining  Student,  Coanwood,  Roker,  Sunder- 

land. 
Mr.  Claude   Frank   Bell   Simpson,    Mining    Student,    Hedgefield    House, 

Blaydon-upon-Tyne,  County  Durham. 


Prof.  W.  M.  Thornton  read  the  following  paper  on  "  Experi- 
ments on  Liquid  Mixtures  for  Laying  Coal-dust  "  :  — 


VOL.   LXII.— 1911-1912 
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EXPE1UMEN  I'SON    LIQ1  ID    M  I  \  I  '  RES    FOB    LAYING 

<  OAL  hi  -I 


i.v  Pbof.  n     M    THORNTON,  D.&   .  D.Eng 


Introduction.  Grea1  colliery  explosions,  however  thej  may 
ire  spread,  ii  Is  dot*  generally  agreed,  bj  the  pro- 
ignition  i»t  coal-dust,  and  by  thai  alone.  The 
intensity  of  the  pressure-wave  is  known  to  depend  upon,  and  to 
increase  with,  the  fineness  of  dusl  in  suspension  in  the  air 
;it  the  time  oj  the  passage  oJ  the  flame.  In  the  movement  of 
dust-laden  air  through  the  workings,  only  the  finesl  particles 
are  carried  aear  the  roof.  These,  after  being  deposited  in 
crevices  and  on  bars,  are  with  difficult}  reached  or  dislodged 
l»\  the  usual  methods  of  spraying  or  sweeping.  Ii  is,  there- 
fore, of  the  firs!  practical  importance  to  find  some  means  of 
dealing  with  this  fine  dust,  so  as  to  lender  it  incapable  of 
transmitting  an  explosion,  and  the  object  of  the  present  paper 
is  to  offer  a  partial  solution  of  the  problem  by  suggesting  the 
careful  spraying  of  dusty  surfaces  with  a  liquid  mixture  which 
m»t  unl\  wets  and  binds  the  coal-dust,  but  at  the  same  time 
renders  it  less  inflammable.  In  view  of  objections  which  have 
been  raised  to  the  use  of  solutions  containing  soap,  it  may  be  said 
thai  the  retarding  influence  of  water-glass  in  the  composition 
finally  suggested  quite  overpowers  the  small  proportion  of  com- 
l*ii  —  t  ible  matter  used  . 

The  mechanism  by  which  a  small  ignition  extend-  through 
a  mine  is  simple  in  itself,  although  complicated  in  actual  cases 
1>>  the  effects  of  "rebound"  and  periods  of  quiescence.  There 
is  in  advance  of  the  flame  a  pressure-wave  which  disturbs 
the  dusl  :  this,  when  once  in  a  cloud,  acts  as  tinder  and  enlarg 
the  volume  of  ignition,  until  it  becomes  a  "  full-bore  "'  explosion, 
filling  the  road  from  floor  to  roof.  If  a  local  ignition  is  to  be 
prevented  from  spreading  into  a  disaster,  it  must  be  checked 
before   the  great    volume   of  floor-dust    has   been    reached. 

A  gas-and-air  explosion  which  fills  a  place  with  flame  does* 
not  of  uecessitj   initiate  a  full-bore  explosion  at  once.     To  effect 
this,    immense    energj     is    required    in    the    wave-front,    which 
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appears,  judging  from  the  absence  of  damage  near  the  origin 
of  most  large  explosions,  to  be  acquired  gradually. 

It  may  be  of  interest  to  note  that  the  velocity  of  a  coal-dust 
explosion  in  a  mine  must  vary  greatly  from  place  to  place, 
increasing  with  the  pressure.  In  a  long  gallery  the  latter  may 
reach  high  values,  and,  as  is  well  known,  ignition  in  a  com- 
pressed  mixture  gives  a  violent  detonation.  It  is  possible 
that  the  heavy  falls  in  great  colliery  disasters  mark  the 
areas  where  true  detonations  occur.  "When  a  road  in  which 
there  is  an  ignition  proceeding  enlarges  or  divides,  the  pressure 
falls,  the  gas  cools,  and  the  velocity  is  reduced.  A-  the 
ignition  gathers  force  again,  there  is  of  necessity  some  rebound: 
and  it  would  be  of  interest  to  observe  whether  there  is  always 
evidence  of  backward  force  in  the  neighbourhood  of  a  crossing 
or  enlargement.  If  rlii-  should  be  generally  confirmed,  it  would 
assist   in   the  reading  of  signs   after  an   explosion. 

There  are  four  direct  ways  of  dealing  with  coal-dust  : 
(1)  to  reduce  its  formation,  (2)  to  remove  it  wherever  found, 
(3)  to  fix  it  so  that  it  cannot  be  raised  in  a  cloud,  and  (-4)  to 
so  dilute  it  with  stone-dust  as  to  render  it  inert  when  in  a 
cloud.  The  last  has  been  put  to  exhaustive  tests  at  Altofts. 
Lievin.  and  el-ewhere.  The  final  solution  will  no  doubt  be 
reached  by  a  combined  application  of  the  above  methods,  rather 
than  by  any  one  of  them. 

Floor-dust  should  be  removed  wherever  possible  by  damping 
down  and  carrying  it  away  in  tub-.  Glycerine,  calcium  chloride, 
and  Portland  cement  have  been  tried  as  binder-,  but  there  is 
no  permanent  cure  for  the  trouble  other  than  prevention  or 
removal  of  the  dust.  The  object  of  the  present  research  was  to 
find  a  liquid  mixture  which  could  lie  used  for  fixing  the  fine 
dust  at  a  reasonable  cost  by  spraying,  after  the  great  bulk  of  it 
had   been   removed   by   mechanical   means. 

For  several  years  the  efficacy  of  watering  lias  been  debated. 
During  the  time  that  the  dust  i-  wet.  it  is  safe:  but,  since  this 
condition  lasts  in  few  cases  more  than  a  week,  the  remedy  is  at 
best  intermittent.  To  have  a  lasting  effect,  all  liquids  used  for 
sprinkling  should  have  the  property  of  wetting-  the  dust,  whether 
the  desire  is  to  bind  it  hard  or  only  to  keep  it  from  working 
loose  again  under  the  influence  of  the  atmosphere. 

The    first    step    in    a    research    of    this    kind    is    to    find    the 
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most   suitable  liquid  to  use  .1-  a  wetter,  having  regard  to  cost, 
ence  of  Bmell,  and  anj  ill  effects  either  on  the  men  or  on  the 
mine.     An  extended  trial  was  therefore  made  in  the  laboratory 
of  the  influei  -  mixtures. 

'/  /,,     ||,  -       il-dust    without    Special    llnxlnuj.       Water 

does  nut  thoroughly  wel  coal-dusl  unless  used  In  greal  excess. 
The  reason  for  this  maj  be  thai  (1)  the  oily  components  of  the 
dust  do  qo1  readily  mix  with  water,  or  (2)  the  surface-tension  of 
water  maj  be  too  high.  It  has  been  found  thai  both  ol  th 
points  are  important.  The  first  impression  being  that  the 
effeci  was  chiefly  tint-  bo  surface-tension,  soap-solutions  were 
firsi  examined.  Two  plates  were  prepared  with  a  thick  layer 
nt  coal-dust;  one  was  sprayed  with  water,  and  the  other 
witii  ,1  2-per  cent,  solution  of  lysol,  a  disinfectant  liquid  verj 
irally  used  in  medical  work,  which  contain-,  in  addition 
in  1  he  soap,  an  active  germicide  of  the  phenol  type.  The  latter 
for  the  time  was  not  considered  important.  The  result  was 
remarkable:  with  water  the  dust  gathered  on  the  surface,  and 
could  be  blown  off  freely;  with  lysol,  the  whole  of  the  dual 
was  absorbed  into  the  liquid  and  lay  as  a  flat  paste,  which  dried 
ii  such  a  way  i  hat  by  the  most  violent  blowing  on  its  surface 
the  dusi  could  not  be  dislodged. 

A  solution  of  soft  soap  alone,  was  next  tried,  with  good 
results,  Intt  the  dusi  was  not  wetted  with  quite  the  same  readi- 
ness. The  following  systematic  examination  was  then  made  of 
various  possible,  and  some  impossible,  liquids. 

The  -pray  used  was  an  ordinary  "atomizer."  the  glass  con- 
ta  in  ine- vessel  holding  25  cubic  centimetres  and  being-  graduated 
to  half  a  cubic  centimetre.  In  order  to  obtain  a  uniform  spray, 
the  air  was  supplied  by  blowing  through  the  rubber  tube,  the 
pressure  being  sufficient   for  the  purpose. 

The  value  of  a  solution  as  a  wetter  of  dust  can  be  very  well 
gauged  by  noting  the  volume  of  liquid  required  just  to  wet 
through  a  given  quantity  of  dust  on  a  given  area.  One  gramme 
of  dust  per  square  decimetre  spread  uniformly  on  a  non- 
absorbent  surface  is  a  convenient  density,  severe  enough  to 
distinguish  readily  between  solutions,  especially  if  one  is  kept 
as  a  standard.  Two  per  cent,  of  cresol,  which  quickly  wets 
thick  dust,  ami  take-  075  cubic  centimetre  to  wet  1  gramme  of 
dusi  per  square  decimetre,  was  used  as  this  standard. 
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The  hardness  or  consistency  of  the  wetted  dust,  when  air- 
dried,  depended  on  the  kind  and  quantity  of  dust  used,  as  well 
as  upon  the  liquid.  The  density  in  most  of  the  trials  was  from 
60  to  80  grammes  of  dust  per  square  metre  of  surface;  but  in 
some  later  trials  this  was  increased  to  1*25  kilogrammes  per 
square  metre.  The  dust  was  sprinkled  by  a  castor  on  the  centre 
of  white  plates  over  an  area  of  10  centimetres  diameter,  the 
quantity  being  estimated  and  determined  from  time  to  time  by 
weighing.  There  was  nothing  to  be  gained  by  using  an 
accurately-weighed  quantity  at  every  trial,  and  the  above 
densities  give  the  working  range.  The  quantity  of  liquid  used 
was  read  off  when  required  on  the  graduated  spraying-flask. 

Influence  of  Surface-tension. — As  mentioned  above,  the 
inference  might  be  drawn  from  the  wetting  of  inorganic 
dusts  by  water,  that  liquids  could  be  selected  as  wetters  of  dust 
chiefly  by  their  surface-tensions.  The  following  measurements 
were  therefore  made  by  Searle's  device  in  order  to  compare  the 
liquids  used  with  water.  The  surface-tension  results  are  com- 
parative only,  that  of  water  being  taken  as  unity,  and  could 
be  repeated  to  the  degree  of  accuracy  given.  The  wetting  power 
was  estimated  from  observations  of  the  effect  of  sprinkling, 
that  of  water  being  taken  as  zero  and  of  petrol  as  unity. 

Table  I. — Comparison  of  Water  with  Various  Wetters.     All  the 
Solutions  were  of  5  per  cent.  Strength  in  Water. 


Wetter. 

Surface- 
tension. 

Wetting 
Power. 

1>      .            W.P. 

Ratio    y^- 

Water 

1-00 

o-o 

o-oo 

Liverpool  Borax  Company's  Logan  leaf-extract 

0  95 

o-o 

0  00 

Water-glass 

0-77 

o-o 

0  00 

Hull    Oil    Manufacturing    Company's   special 

liquid  soap 

0-74 

0-7 

0  94 

Jeyes'  Fluid 

0-72 

0-7 

097 

United    Alkali   Company's    Hazlehurst    pale 

yellow  soap 

0-71 

07 

0-98 

Lever  Brothers' semi-soft  soap... 

0-67 

0-2 

0-30 

Hull   Oil   Manufacturing   Company's    special 

soft  soap 

0-64 

0-8 

1-25 

Cresol 

0-62 

1-0 

1-61 

Refined  carbolic  acid       ...         

0-58 

0-9 

1  55 

Ordinary  soft  soap 

0-57 

03 

0-52 

Caustic  soda 

0  57 

0-1 

0T7 

Beta-lysol  ... 

0-57 

1-0 

175 

Walker's  carbolacene 

0-54 

0-6 

I'll 

Petroleum... 

0-54 

0-9 

1-67 

5-per  cent,  water-glass  in  3  per  cent,  of  cresol 

0-54 

0-9 

1-67 

Petrol          

0-38 

1-0 

2-64 
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It  uii;  be  seen  thai   in  genera)  the  lower  the  surface-tei 
0f  the  liquid  is  the  better  n  wets  coal-dust;    but,  as  previously 

,.,1,  this  is  Dot  the  sole  condition  of  suitability  or  efficiency 
for  this  purpose,  as  Bhown  b\  the  greal  wetting  power  of  cresol 
and  the  low   place  of  caustic  aoda. 

Influence  of  th  Natun  and  Fineness  of  th  Coal-dust.  A.fter 
the  first  lev  trials,  it  became  evident  that,  in  order  to  obtain 
uniform  results,  the  same  dust  should  be  used  throughout.  A 
large  quantitj  oJ  mixed  dust  from  typical  Durham  coal-seam-. 
gathered  from  screens,  timbers,  and  side-,  having  been  procured, 

through   the  U i 1 1 « 1  tit  —  of   Mr.    Philip   Kirkup,   lifficulty   was 

experienced;  and  for  all  the  tests  in  which  -trier  comparisons 
were  aecessary,  this  was  used.  In  order  to  observe  the  behaviour 
oi  different  dusts,  a  solution  of  1  per  cent,  of  refined  cresol  was 
chosen  as  separating  them  more  clearly  than  a  stronger  mixture, 
and  tlif  following  trials  were  made :  — 

il)  Floor-dust  full  of  stones;  more  like  tine  gravel  than 
dust  :   wets  well  right  through. 

A    hard,   black,    very  coarse  sifted  dusl   passing  a   :'>0  to 
80-mesh  gauze;  wetted  instantly  and  held  together  well. 

(3)  A  surface-dusi  from  the  Busty  Seam,  E  Pit,  Urpeth  Col- 
liery, came  nexl  in  order  of  ease  of  wetting. 

(4)  Dust  from  the  timbers  and  sides  of  the  intake  and 
haulage-roads  a1  Wingate  Grange  Colliery;  was  more  difficult 
still. 

The  finest  dust  '*  from  bars"  was  very  hard  to  wet. 

These  were  all  dusts  which  had  been  kept  in  corked  bottles 
for  several  years.  The  results  Bhow  that,  as  might  have  been 
expected,  fine  dusts  are  much  more  difficult  to  wet  than  coarse 
dusts,  so  much  so  thai  watering  which  is  quite  satisfactory  on 
tin-  fioor  is  entirely  ineffective  on  the  timbers  for  the  same 
amount  of  dust  to  be  wetted. 

So  far  as  could  be  gathered  from  the  dusts  to  hand,  hard 
black  gritty  dusts  wetted  more  easily  than  brown  dusts  of  the 
same  fineness,  both  being  perfectly  dry  at  the  time.  From  this 
it  may  be  inferred  thai  different  seams  may  require  somewhat 
different  treatment,  one  taking  a  2-per  cent,  cresol  solution — to 
quote  that  particular  liquid  and  another  doing  quite  well  with 
1  per  cent. 
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The  dominant  factors  in  the  wetting-  of  coal-dust  may  be 
summarized  in  order  of  importance  as  (1)  size  of  dust,  (2)  surface- 
tension,  and  (3)  some  relationship  between  the  essential  con- 
stituents of  the  liquid  and  the  dust,  not  yet  determined. 

With  regard  to  the  binding  of  the  dust,  dealt  with 
in  detail  later,  three  degrees  of  hardness  were  arranged, 
so  as  to  form  a  standard  scale  by  which  to  judge  the 
effect.  The  first  and  best  was  that  in  which  hard 
wiping  with  the  finger-tip  did  not  expose  the  white  plate 
below ;  the  second  was  that  in  which  the  dust  did  not  blow  away, 
but  could  be  wiped  away  enough  to  show  the  white;  while  the 
third  was  that  of  water-sprinkled  dust,  slightly  better  than  that 
which  had  not  been  sprinkled,  but  without  any  effective  coher- 
ence, which  blew  away  readily.  In  the  following  account  of 
the  trials  these  are  quoted  as  HI,  H2,  and  H3,  with  inter- 
mediate values.  The  solutions  mentioned  are  those  sent 
voluntarily  for  trial,  being  commercial  soap-solutions,  contain- 
ing in  several  cases  some  typical  disinfectant.  The  percentages 
quoted  refer  to  the  substances  as  sold:  thus,  5-per  cent,  water- 
glass  is  5  per  cent,  by  weight  of  the  viscous  liquid  of  a  specific 
gravity  of  1*74.  The  semi-solids  are  taken  by  weight,  and  the 
liquids  by  volume. 

The  Action  of  Soaps. — The  action  of  the  various  soaps 
experimented  with  is  shown  as  follows  :• — 

(1)  5  per  cent,  of  ordinary  commercial  soft  soap.  Wets  well, 
though  slowly,  (Hl^). 

(2)  2h  per  cent,  of  ordinary  commercial  soft  soap.  Not 
quite  good  enough  as  a  wetter,  (H2). 

(3)  5  per  cent,  of  the  Hull  Oil  Manufacturing  Company's 
special  soft  soap.  This  soap  was  made  for  the  purpose  of 
laying  coal-dust,  and  is  a  resin  soap  with  wetting  and  binding 
power  as  shown  by  the  high  degree  of  hardness  of  the  paste, 
(HI). 

(4)  2|  per  cent,  of  the  Hull  Oil  Manufacturing  Company's 
special  soft  soap.     Wets  fairly,  (H2). 

(5)  5  per  cent,  of  the  Hull  Oil  Manufacturing  Company's 
special  liquid  soap.     Very  good  wetter,  (Hl|). 

(6)  5  per  cent,  of  the  United  Alkali  Company's  Hazlehursl 
pale  yellow  soap.     Wets  very  well. 
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,  per  cent.  oi   Level   Brothers'  Bemi-sofl   soap.      Does  aot 

M'll. 

.  pei  .nil .  .,!  Lux.     M  uch  t  be  same  a 
,  per  .fni.  .-I  the  Liverpool  Borax  Company's  Logan  leaf- 
A   \n\    viscid   soap,   which  did   not    wel   dust,   nor   in 
conjunction  with  cresol  did  it  form  a  good  binder. 

(10)  5  per  cent,  oi  ordinary  yellow  domestic  soap.  Fair 
u  ettei . 

The  results  maj  be  summarized  as  follows:  (1)  Water  with 
Iron,  2  to  5  per  cent,  oi  soap  lays  coal-dusl  much  better  than 
uain  alone;  (2)  soaps  differ  greatly  in  their  wetting  properties, 
although    in    their    binding    influence    they    are    more    equal; 

resin  soaps  arc  the  best  binders;  and  i4>  Liquid  soaps  may  be 
as  good  for  the  same  percentage  mixture  as  soft  soaps,  but  do 
not  bind  -I.  uvll. 

An  objection  to  the  use  of  soap  for  spraying  coal-dust  is  that 
intains  volatile  matter.     This  constituent  is,  however,  quite 

eligible  in  practice,  for  half  a  cubic  centimetre  of  a  5-per 
cent,  solution  wets  "7  gramme  of  fine  coal-dust,  that  is,  thirty 
times  the  weight  of  the  soap  contained.  In  view  of  the  fact, 
however,  thai  coal-dust  has  a  greater  fuel-value  than  soap,  the 
ad. lit i.m  of  at  most  one-thirtieth  to  it  is  not  a  practical  objec- 
tion,  in  view  oi  the  safety  gained  by  its  suppression. 

Since  a  small  quantity  in  solution  does  not  wet  the  dust, 
and  a  huge  quantity  is  expensive,  there  is  clearly  an  inter- 
mediate point  of  maximum  efficiency.  This  is  for  all  practical 
purposes   5   per  cent,  as  an  average  for  most  of  the  specimens 

imined,  bul  2  per  cent,  for  the  best  wetters  of  the  cresol 
and  carbolic-acid  type. 

Liquid  Soaps  with  Disinfectants. — (1)  Several  possible  com- 
ponents of  these  were  first  examined,  the  best  being  refined 
cresol,  which  wetted  dust  quite  well  even  when  diluted  to  a 
i-per  ceiu  .   solul  ion. 

(2)  Commercial  carbolic  acid  is  nearly  as  good  as  cresol,  and 
would  probably  be  more  extensively  used. 

5  per  .cut  of  commercial  caustic  soda  may  be  classed 
as  a  non-wetter.  It  eventually  dried  to  a  hard  cement-like 
paste. 

(4)  5  per  cent,  of  caustic  potash  was  not  so  good  as  caustic 
soda,   nor  did   it  bind  as  hard. 
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(5)  5  per  cent,  of  water-glass  (sodium  silicate)  does  not  wet 
dust  well,  but  binds  very  hard. 

(6)  Lysol  or  beta-lysol,  even  at  1  per  cent,  strength,  wetted 
very  well,  and  at  2  per  cent,  excellently. 

(7)  5  per  cent,  of  Walker's  carbolacene.  A  clear  pink 
liquid,  which  wets  well,  and  is  better  than  soap  alone.  At  2 
per  cent,  it  did  not  do  well. 

(8)  5  per  cent,  of  Jeyes'  Fluid.  Quite  good  as  a  wetter,  and 
binds  rather  better  than  most  liquids  of  its  type.  At  2  per 
cent,  it  fails. 

(9)  Three  parts  of  5  per  cent,  of  the  Hull  Oil  Manufacturing 
Company's  liquid  soap  and  two  parts  of  3-per  cent,  cresol.  Very 
good  wetter,  better  than  the  soap  alone. 

(10)  5  per  cent,  of  crude  cyllin.     Fair  wetter  and  binder. 

Action  of  Solvents  and  Oils. — From  the  nature  of  the  case, 
it  was  probable  that  liquids  which  are  used  as  solvents  of  the 
volatile  constitutents  of  coal-dust  would  wet  dust  well ;  but 
most  of  these  are,  by  reason  of  their  offensive  smell  or  volatility, 
entirely  unsuited  for  use  in  sprinkling.  Pyridine  is  quite  the 
best,  better  in  effect  than  cresol,  but  its  overpowering  smell 
renders  its  use  impossible,  even  in  the  smallest  quantities. 
Alcohol,  again,  is  one  of  the  best  wetters,  but  could  not  be 
used  in  mixtures,  even  if  greatly  diluted.  Ether  has  the  same 
effect  and  objections,  while  to  disulphide  of  carbon,  an  excellent 
wetter,  there  are  still  stronger  objections.  Petroleum  wets  dust 
splendidly,  and  its  action  in  removing  dirt  and  greasy  carbon 
from  the  hands  is  no  doubt  due  to  this.  All  the  petrol-spirit 
series  are  equally  effective,  and  wet  perfectly.  These  are  men- 
tioned as  indicating  the  nature  of  the  mechanical  action  upon 
which  successful  damping  of  coal-dust  depends.  Most  of  them 
act  as  solvents,  which  soap  and  water  certainly  are  not.  The 
ideal  wetting  liquid  would  be  one  containing  a  small  quantity 
of  solvent  to  start  the  process,  and  a  saponaceous  liquid  of  low 
surface-tension  to  complete  the  absorption  of  the  dust,  the  two 
components  being  miscible — forming  either  a  solution  or  a 
stable  emulsion. 

The  Fixing  of  Coal-dust  by  Binders. — In  places  like  haulage- 
roads  and  shaft-landings,  where  fresh  dust  is  being  continually 
made,  frequent  sprinkling  is  necessary  in  order  to  be  effective. 


i  [Qi  111    \n  \  i  i  RES    FOB    LAI  IN''    CO  IL-D1  5'J  , 

In  less-used  roads  it  would  be  one  oi  the  greatest  aide  to  safetj  to 
have  all  the  dual  at  present  held  on  timbers,  sides,  oi  Boor,  fixed  in 

the  form  ol  .1  hard  til distemper,      h  would,  however,  I"    a 

hindrance  ratlin    than  a   help  it    in   the  course  of  time  a  thick 
|-dusl   were  established  on  timbers  of  haulage-roads 

eason  of  frequent  sprinkling. 

Binders  are  of  two  kinds,  those  which  themselves  we1  dust, 
and  in  drying  form  a  sufficiently  hard  skin,  and  those  which 
require  the  aid  of  a  wetter  in  order  to  gel  hold  of  the  dust. 
Certain  soft  soaps  arc  quite  good  in  the  first  class.  01  these, 
the  best  was  the  special  soft  resin  soap  of  the  Hull  oil  Manufac- 
turing Company,  a  5-per  cent,  solution  of  which  dried  quite 
hard  on  glazed  plates,  although  col  like  water-glass,  which  - 
in  a  few  hours  like  cement.  This  particular  soap  was  placed  in 
ihc  firsl  degree  of  hardness,  and  all  other  soft  soaps  at  11  or  'J. 

The  onlj  other  hinder-  which  can  he  conveniently  ami 
cheaply  used  are  water-glass  and  caustic  soda,  and  these  in 
themselves  arc  onlj  effective  on  thin  layers  of  dust  and  hard 
surfaces.  On  wood  thej  sink  in  and  form  a  skin.  The  number 
ot  mixtures  which  can  he  formed  with  these  and  the  various 
snap-  i>  infinite;  those  which  arc  given  are  typical. 

II  ater-glass  <u><l  Simps. — (1)  65  per  cent,  of  water-glass,  with 
35  per  cent,  of  the  Hull  Oil  Manufacturing  Company's  special 
sott  soap,  each  of  5  per  cent,  strength.  Very  good  wetter. 
Water-glass  alone  doe-  not  wet  dnst,  (HI). 

Equal  quantities  of  the  Hull  oil  Manufacturing  Com- 
pany's special  -oft  soap  and  water-glass  dry  to  a  mixture  of  the 
second  order  of  hardness. 

Equal  quantities  of  5-per  cent,  solutions  of  water-glass 
and  the  Hull  oil  Manufacturing  Company's  special  liquid  soap. 
This  mixture  wets  dust  well  and  dries  haul.  (HI). 

\  number  of  mixtures  were  tried  with  these  two  in 
varying  ratio-.  In  the  end  •">  per  cent,  of  special  liquid 
soap  and  !»■"»  percent,  of  water-glass  in  5-pei  cent,  solutions  were 
found  just  to  wet  the  dust  and  to  dry  hard.  The  special  liquid 
soap  when  reduced  to  2\  per  cent,  began  to  fail  as  a  wetter;  it* 
dried   hard   where  the  duet    had   been   wetted,  but  there  was   a 

gOOd    deal    of    loose    to])   du-t  . 

With   ordinary   commercial    sofl    soap,   a    mixture  of  20 

per  rent,  of  soap-solution,  ol  "--per  cent,  strength,  to  80  per  cent. 
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of  water-glass  wetted  quite  well,  and  dried  fairly  hard,  (Hl£). 
A  smaller  proportion  of  soap  fails  to  wet  the  dust. 

Weaker  solutions  of  the  same  components  behaved  as 
follows  : — 

(6)  25  per  cent,  of  special  liquid  soap,  of  5-per  cent,  strength, 
with  75  per  cent,  of  water-glass  of  4-per  cent,  strength.  Wetted 
just  well  enough  and  dried  to  a  moderate  hardness. 

(7)  The  strength  of  the  water-glass  solution  having  been 
reduced  to  2  per  cent.,  the  mixtures  began  to  fail  to  wet  the 
dust. 

(8)  With  25  per  cent,  of  ordinary  soft  soap,  of  5-per  cent, 
strength,  and  75  per  cent,  of  water-glass  of  3-per  cent,  strength, 
there  was  some  "  skin "  on  the  water  when  wetting  the  dust, 
but  all  dried  hard,  (HI). 

(9)  30  per  cent,  of  the  United  Alkali  Company's  Hazlehurst 
pale  yellow  soap,  of  2-per  cent,  strength,  with  70  per  cent,  of 
water-glass  of  5-per  cent,  strength,  wets  fairly  well,  leaving 
a  skin,  and  dries  to  a  very  hard  thin  cement. 

On  the  whole,  a  mixture  of  5-per  cent,  solutions  of  soft  soap 
and  water-glass,  in  the  proportion  of  1  to  4,  gives  good  working 
results,  although  as  low  a  proportion  as  1  to  19  wets  ordinary 
dust,  but  not  exceedingly  fine  dust. 

Water-glass  and  Cresol. — Crude  cresol  does  not  form  an 
emulsion  with  water,  but  can  be  shaken  into  suspension 
sufficiently  for  mixing  with  water-glass,  the  alkaline  nature  of 
which  causes  some  saponification. 

A  mixture  of  5-per  cent,  solutions  of  water-glass  and  crude 
cresol,  in  equal  parts,  did  not  wet  dust  well,  nor  did  crude  cresol 
alone,  but  30  per  cent,  of  refined  cresol,  of  l^-per  cent,  strength, 
with  70  per  cent,  of  water-glass,  of  5-per  cent,  strength,  wetted 
well  and  dried  hard.     This  was  one  of  the  best  mixtures  found. 

The  proportion  of  cresol  having  been  lowered  to  25  per  cent., 
the  wetting  power  was  slightly  but  perceptibly  less ;  the  mixture 
dried  to  the  same  order  of  hardness. 

Water-glass  and  Carbolic  Acid. — For  convenience,  low  cost, 
and  efficiency,  this  mixture  of  two  solutions  will  probably  rank 
first  in  practice,  although  the  addition  of  a  very  little  soap 
emulsifies  it  and  improves  its  working*. 


LIQI  ID    Ml\  I'UHES     I  OB    I.  11  [NG    I  0  IL-D1  SI  . 

itions  used  were  water-glass,  oi  5-per  cent,  strength, 

aI1,i  commercial  carbolic  acid.      These  did   uot    mix,  and   were 

ken  up  before  sprinkling.     The  mixture  is  then  onlj  suitable 

in  a  tub,  and   not    from   standing  pipes,   unless 

l,s   a  special  injector,  even   it   the  nozzles  could  always  be  U t - 1 * r 

1 1  ee. 

In  the  proportion  oi   100  parts  of  water-glass  to  5  oi  crude 
arbolic  acid,  tin   mixture  wetted  excellently.     Ai  2  per  cent,  it 
-till  effective,  but  it  failed  at  1  percent. 

The  next  sections  deal  with  mixtures  of  water-glass  and 
commercial  disinfecting  compounds  oi  a  soapy  uature.  Lysol, 
i  es1  Fluid,  and  carbolacene  are  representatives  of  this  class, 
each  in  effect  being  a  mixture  of  soap  and  some  organic  com- 
pound lit  the  phenol  type.  The  following  may  thus  be  con- 
sidered as  mixtures  of  the  two  classes  previously  examined,  the 
triple  compound  containing  water-glass,  soap,  and  cresol. 

Water-glass  and  Lysol. — For  practical  use  in  mines,  lysol 
would  certainly  prove  too  expensive:  the  cost  of  a  "mother- 
liquid"  for  this  purpose  should  not  exceed  Is.  per  gallon,  and 
lysol  costs  from  three  to  four  times  that  amount.  The  case  is, 
however,  given  on  accounl  of  the  purity  of  the  components. 

1 1  i  A  2-per  cent,  solution  of  lysol  alone  wets  dust  excellently 
well  :  a  2-per  cent,  solution  of  water-glass  does  not.  A  mixture 
of  equal  parts  of  these  wets  quite  well,  but  dries  to  only  a 
moderate   hardness,   I  E2). 

2  Equal  parts  of  water-glass,  of  5-per  cent,  strength,  and  of 
lysol,  of  2-per  cent,  strength,  wet  excellently,  and  dry  much 
harder  than  1.      This  is  one  of  the  best  mixtures  used. 

In  order  to  find  the  lowest  effective  percentage  of  lysol,  the 
following  wei  e  t  ried  :  — ■ 

A  mixture  of  lysol  of  2-per  cent,  and  water-glass  of 
5-pei  rem.  strength,  in  the  proportion  of  10  to  100.  wets  very 
well,  hut  doe-  not  dry  hard  enough  in  deep  places. 

I  1)  The  same,  in  proportions  of  To  to  100,  is  not  quite  good 
enough  as  a  wetter,  hut  dries  hinder  than  '■'>. 

(5)  In  the  proportions  of  5  to  LOO,  it  leaves  some  loose  dust 
after  drying,  and  is  unsuitable. 

The  limn  oi  effectiveness  is,  therefore,  a  mixture  of  1  to 
In. 
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Water-glass  and  Jeyes'  Fluid. — (1)  -leyes'  Fluid,  of  5-per 
cent,  strength,  and  water-glass,  of  5-per  cent,  strength,  in  the 
proportion  of  20  to  100,  wets  quite  well,  and  dries  hard,  (HI). 

(2)  In  the  proportions  of  15  to  100,  it  leaves  some  loose 
dust. 

(8)  In  equal  parts,  it  wets  well,  but  dries  somewhat  more 
loosely  than  1,  (H2). 

Tests  of  other  mixtures  show  that  a  1  to  5  proportion  is  about 
the  limit. 

Watt  r-glass  and  Carbolacene. — (1)  A  mixture  of  equal  parts 
of  carbolacene  and  water-glass,  each  of  5-per  cent,  strength,  wets 
well,  and  dries  to  moderate  hardness,  (H2). 

(2)  A  7'5  to  100  mixture  does  not  wet  well,  and  dries  with 
loose  dust  in  parts.     The   thin  paste   where   wetted   sets   hard. 

The  limit  of  effectiveness  is  between  a  1  to  8  and  a  1  to  5 
mixture  of  5-per  cent,  solutions. 

Water-glass  and  Caustic  Soda. — These  do  not  wet  dust  either 
alone  or  together.  In  both  cases  there  is  skin,  although  in 
drying  a  hard  paste  is  formed  with  each  separately.  Together 
they  have  little  or  no  binding  power. 

Caustic  Soda  and  Lysol. — This  mixture,  in  equal  parts  of 
-5-per  cent,  and  2-per  cent,  solutions,  respectively,  wets  dust 
well  and  dries  very  fairly  hard,  (Hli). 

Caustic  Soda  and  Cresol. — These  do  not  make  a  good  wetter 
or  binder  in  any  proportions  tried. 

Mixtures  of  Three  Solutions. — An  attempt  was  made  to  com- 
bine the  properties  of  the  best  of  the  previous  groups  by  adding 
their  components.  In  certain  cases,  the  addition  of  a  third 
solution  displaces  some  of  the  first  in  solution,  forming  an 
emulsion.  Xo  attempt  was  made  to  adjust  their  equilibrium, 
and  the  mixtures  are  at  best  indications  of  the  degree  of  effect 
produced.  To  simplify  the  trials,  water-glass  was  used  as  a 
binder  throughout. 

(1)  Water-glass  and  caustic  soda,  each  of  5-per  cent,  strength, 
and  lysol  of  2-per  cent,  strength.  One  third  of  each  wetted  the 
dust  well,  and  dried  very  hard,  (HI). 
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t  ass,    10   parts  oi   causl  c    soda,   and 
In  lysol,  wetted  all  the  dusl  quickly,  and  it   Bel    \ 

hard,    111).     An  excellent  mixture 

In  the  proportions  oi  20 :5  :5,  \\  ig  a  \ i -i  \   good  wettei  on 
thin  dust,  ami  dried  verj  hard,  (HI). 

h,  the  proportions  oi  20:5:2  there  was  a  Bkin. 
in    the    proportions    of    20:  wetted    better,    but 

gat  hered  into  globules  on  I  he  dusl 

Water-glass,  caustic  soda,  and  cresol,  the  last  of  1 
cent,    strength.      In    the   proportions   of    l>>:   3:   2,   a    very    fair 
wetter.       Not   hard,  I  H2). 

In  the  proportions  of  L0:5:5,  the  creso]   being  of  5-pei 
cent,  strength.     Wets  well,  dries  hard,  i  HI). 

In  the  proportions  of  1.0:3:2,  wets  quite  well,  Inn  dries 
more  looselj   than   No.  7.  (H2). 

Water-glass,  ordinary  sofl   soap,  and  cresol,   the  last  of 
per  cent,  strength.      In  the  proportions  of  16:  3  :  3,  aot  a  good 
wetter  of  thick  dust,  but  dried  very  hard,  (HI). 

(10)  In  the  proportions  of  L6:  3:  •">,  the  cresol  being  of  5-per 
cent.,   wets  very  well,  bul   dries  to  (H2)  only. 

LI)  In  the  proportions  of  16:3:1,  a  bad  wetter,  with  big 
globu 

L2)  Water-glass,  Hull  Oil  Manufacturing  Company's  special 
liquid  soap,  and  commercial  carbolic  acid:  the  first  two  5-per 
rent,  solution-,  the  last  full  strength.  In  the  proportions  of 
L0:5:l,  a  most  perfect  wetter,  perhaps  the  best  on  thick  fine 
dusts,  (H  I  I. 

(13)  In  the  proportions  of  20:2:1,  an  excellent  wetter,  and 
dries  quite  hard. 

1  1 1  Water-glass,  Hull  Oil  Manufacturing  Company'6  special 
liquid  soap,  and  cresol,  the  lasl  of  1^-per  cent,  strength.  In  the 
proportions  of  L0:  3:  3,  this  wetted  splendidly,  but  dried  to  (H2) 
only  on  thick  dust . 

15)  In  the  proportions  of  16:3:3  it  wets  well,  and  dries 
barder,  II  11).  A  good  mixture.  It  does  not.  however,  bind 
thick  dusts  t  horoughly. 

Summary  of  Laboratory  Trials. — (1)  Of  the  soaps  alone  the 
Hull  Oil  Manufacturing  Company's  special  soft  and  liquid  soaps. 
made  for  the  purpose  oi  laying  coal-dust,  gave  the  best  results 
when  used  in  5-per  rent .  30I  ut  inn-. 
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(2)  The  liquid  disinfectant  soaps  were  about  equal  in  effec- 
tiveness at  5  per  cent.:  below  this  they  were  not  very  good. 
Of  their  constituents  carbolic  acid  or  refined  cresol  were,  when 
tried  separately,  found  to  be  perfect  as  wetters. 

(3)  Solvents  like  pyridine  or  alcohol,  although  useless  in 
practice  are  excellent  as  layers  of  coal-dust.  Petrol-spirit  and 
petroleum  are  also  very  good. 

(4)  Liquids  which  have  low  surface-tensions  are  in  general 
the  best  wetters,  the  actual  effect  being  a  combination  of  solvent 
and  surface-tension  action. 

5)  The  finer  the  dust  is  the  more  difficult  it  is  to  wet,  the 
difference  between  coarse  and  fine  dusts  being  remarkable  in 
this  respect. 

(6)  As  a  binder  of  coal-dust,  water-glass  is  most  effective. 
To  make  it  fully  so,  it  must  be  combined  with  some  liquid  which 
wets  the  dust. 

(7)  The  best  of  the  two  or  three  liquid  mixtures  tried  was 
water-glass,  a  resinous  liquid  soap,  and  commercial  carbolic 
acid,  in  the  proportions  10:1:1,  the  first  two  in  5-per  cent, 
solutions,  the  last  full  strength.  It  could  noi  be  improved 
upon  as  a  wetter  of  fine  dust,  or  as  a  binder,  having  regard  to 
cost  and  efficiency. 

Coal-dust  so  Treated  will  not  Ignite. — There  is,  in  addition 
to  the  problem  of  wetting  and  fixing  coal-dust,  another  which 
arose  in  the  course  of  the  present  trials.  It  is  well  known  that 
treatment  with  silicate  of  soda  is  one  of  the  best  means  of 
rendering  materials  which  are  inflammable  non-combustible: 
is  it  possible  that  the  quantity  of  water-glass  used  in  a  mixture 
suitable  for  sprinkling  may  have  the  same  result  with 
coal-dust  ? 

The  writer"-  colleague,  Dr.  P.  Phillips  Bedson,  whose  work 
on  the  comparative  inflammability  of  coal-dust  is  now  classic, 
very  kindly  made  a  few  trials,  with  the  result  that  dusts  which 
before  treatment  gave  a  considerable  rise  of  pressure  on  explosive 
ignition  by  a  hot  wire,  after  treatment  gave  none,  under  the 
same  conditions  of  working.  Unfortunately,  an  accident  to  the 
apparatus  prevented  further  trials,  but  there  is  sufficient  evi- 
dence to  show  that  coal-dust  can  be  rendered  inert  by  the  same 
mixture    which   wets    and    binds    it.      The    writer   hopes    that    a 
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„,,,  be  made  to  establish  the  connexion  between 
.,,,,!  the  percentage  oJ  inert  material  added  in 

the  foi  in  "i   Bolution. 

,  reference  to  tin-  influence  of  water-glass  in  retarding 
dufl  ...    ,,    maj    be   of    interest    to    point    out    thai    the 

difficulty    of   the   present    research    was   to   obtain    the 

lit,  along  the  prescribed   lines,  without   the  use  of  material 

in   itseli  combustible.     It   will   be  seen   thai   this  lias  not  been 

overcome  entirely,  Bince  soap,  carbolic  acid,  and  cresol  are  in 

.,  concentrated  i i  combustible;  on  the  otheT  hand,  the  small 

proportion  used  is  quite  masked  by  the  deadening  influence  of 
the  water-glass,  which  can  be  increased  to  any  desired  amount 
consistent    with   cheapness. 

Brief  Account  of  sonn   Trials  at  tin   E  Pit,  Urpeth  Colliery. — 
It    has  already    hem   pointed  out  that   the  effectiveness  of  any 
method  of  watering  must   depend   upon  the  quantity  and   fine- 
ness  of    the   dust    present.      Laboratory   tests,    however  satisfac- 
torily they  may  reveal   the  essential  points,  are  on  too  small  a 
m  ale  and  are  too  carefully  conducted  for  direct  generalization  as 
to  what  should  be  done  in  coal-mines.     In  order  to  compare  the 
effect    of    the    best    mixtures   obtained    in    the    laboratory    with 
ordinary  watering,  Mr.  Philip  Kirkup  very  kindly  placed  at  the 
writer's  disposal  a  gallery  in  the  E  Pit,  Urpeth  Colliery,  which 
could   be  watered   1>\    a   tub  drawn   by  a   pony  and   fitted    with 
Bprayers,   so  arranged   that  the  sides  and  roof  were  effectively 
splashed.     The  floor-dust,  which  in  this  case  was  thick,  was  not 
specially     treated,     and     remained     in  a     fine     powdery     state 
throughout.     Two  representative  trials  were  made,  one  with  a 
soapy  mixture  without  water-glass,  the  other  some  months  later 
with  the  solution  found  to  give  the  best  results  in  the  laboratory. 
About  a  week  after  the  trials,  reports  were  kindly  made  by 
Mr.  A.  P.  Stoker,  under  whose  directions  the  trials  were  carried 
out.      In   both   cases,   although  the  air  was  filled  with   a  dense 
cloud    of    fine    spray,    which   wetted    all    surfaces    in    the   direct 
line    ot    the    spray,    the    surface    of    the    dust    did    not    become 
bound,   in   the  sense   that   it   could   not  be  raised  by   a   powerful 
blast    ot    air,    such    as    precede-    an    explosion-wave    travelling 
through  a  mine.     The  whole  of  the  watering  was  done  in  about 
2  minute-  per  hundred  yard-. 
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From  these  attempts,  carried  nut  under  very  practical  con- 
ditions, it  may  first  be  concluded  that  tub-watering',  even  by  a 
good  solution  of  the  kind  investigated,  is  ineffective  for  more 
than  a  few  days  at  the  most. 

Two  other  conclusions  also  follow — first,  that  since  thin 
layers  of  dust  can  be  made  to  set  like  hard  distemper  when 
thoroughly  wetted  by  hand-spraying,  it  may  be  necessary  to 
spray  by  hand  in  order  to  obtain  any  effects  of  practical  value: 
secondly,  that  there  is  only  one  way  of  dealing  with  thick  dust, 
and  that  is  to  remove  it,  whatever  the  cost,  and  to  prevent  its 
recurrence  in  the  workings.  What  appears  to  the  author  to  be  a 
counsel  of  perfection  in  treating  a  dusty  road  would  be  to  have  the 
timbers  and  sides  thoroughly,  though  quickly,  swept  by  a  brush, 
this  being  immediately  followed  by  hand-spraying,  especially  on 
the  tops  of  timbers,  or  fine  spraying  into  the  dusty  air.  Water- 
sprays  have  been  very  systematically  and  effectively  installed  in 
the  TTrpeth  pits  and  elsewhere,  and  their  range  of  influence  is 
now  known. 

It  is  in  the  treatment  of  workings  in  which  there  is  a  great 
accumulation  of  dust  on  floor,  timbers,  and  ledges,  which  cannot 
be  continually  sprayed,  that  a  combination  of  removal  in  bulk 
from  the  floor,  and  the  sweeping  and  spraying  of  other  parts  by 
some  wetting  and  binding  mixture,  may  be  the  most  effective. 

If,  on  the  other  hand,  more  stringent  methods  of  dealing 
with  coal-dust  are  about  to  be  adopted,  it  may  easily  be  the 
cheapest,  as  well  as  the  most  direct,  method  to  use  every  poss- 
ible means  to  prevent  its  accumulation,  by  the  removal  of 
screens  from  the  neighbourhood  of  the  downcast  shaft,  or,  in 
default,  efficient  shaft-spraying:  by  the  use  of  closed  or  even 
dust-tight  tubs :  and  by  other  suggested  mechanical  improve- 
ments. To  deal  with  dust  once  free  in  the  air  of  a  mine  is 
almost  as  difficult  as  to  catch  a  vapour  which  has  escaped  from 
n  bottle,  although  in  the  proces-  of  transfer  from  one  bottle  to 
another  some  must  inevitably  escape.  The  coal-mine  case  is. 
however,  simpler,  since  from  the  face  to  the  screens  there  is 
only  one  vessel — the  tub.  Apart  from  dust  re-entering  the 
mine  by  the  downcast  shaft,  it  does  not  seem  impossible  to  make 
the  leakage  of  dust  neglisribly  small. 

Costs. — It  would  appear  that  whereas  tub-watering  is 
specially  suitable  for  floor-dust,   hand-watering   is  necessary   to 
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aquallj  i  alta  "ii  roof,  timbers,  and  Bides,  and  the 

pither  kind  depends  to  a  greai  extent  on  the  nature  "I 

the  road.     The  addition  oi  b   "wetter"  to  the  spraying  rate] 

reduces   the  total   quantity   of   liquid    required    to   produce   the 

red  effect,  the  time  oi  application  remaining  much  the  same. 

Ai    the    pre*  the    increase    in    the    cost    can    only    be 

mated;  bul  i1   is  probable  thai  the  use  of  a  mixture  on  the 

ndicated    would    about     double    the    ordinary    cosi     of 

watering. 

In  conclusion,  it  is  hoped  that,  in  view  of  the  present  state  of 
the  position  with  regard  to  coal-dusi  treatment,  the  paper  will  be 
regarded  as  a  series  of  experimental  memoranda  on  points  about 
which  ii  seemed  well  to  acquire  information.  Other  solutions 
have  been  suggested,  bul  in  the  present  case  attention  has  been 
confined  t < •  the  damping  and  fixing  of  thin  layers  of  fine  dust  by 
the  use  oi  materials  which  arc  when  mixed  together  non-inflam- 
mable, and  which  in  sufficienl  quantity  render  the  coal-dust 
itself  inert. 


Prof.  P.  Phillips  Bedson  (Armstrong  College)  said  thai  he 
was  very  loth  to  criticize  either  the  paper  or  the  experiments, 
without  nunc  carefully  considering  1 1  i-o  matter.  TTc  mighl  say 
;ii  the  outset,  however,  that  the  subjeci  was  one  which  he  would 
approach  from  a  very  different  poini  of  view  to  thai  from  which 
Prof.  Thornton  had  approached  it.  He  was  under  the  impres- 
sion thai  some  little  time  ago  he  had  brought  to  Prof.  Thorn- 
tun's  attention  a  paper  dealing  with  the  effects  of  the  use  of 
different  salts  and  differeni  nostrums,  as  they  might  call  them, 
for  laying  dust,  and  the  examination  of  the  effects  of  these  in 
Westphalian  mine-.  Such  bodies  as  calcium  chloride,  mag- 
nesium chloride,  silicate  of  soda  that  was,  water-glass  and 
other-  were  mentioned,  and  if  he  had  not  broughi  the  paper 
to  Prof.  Thornton's  attention,  he  did  so  now.  It  seemed  to 
him,  looking  ai  the  matter  from  a  chemical  point  of  view. 
that  most  of  the  materials  with  which  Prof.  Thornton  had  been 
dealing  were  essentially  dangerous  substances.  Soap-dust,  for 
example,  was  very  nearly  a-  inflammable  as  coal-dust,  and 
whilst  soap-solutions  might  wei  the  coal-dust  very  thoroughly, 
and  prevent  it  from  rising,  in  course  oi  time  that  soap-solution 
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would  dry  up  and  leave  the  dust  with  a  certain  increase  in  its 
volatile — or,  at  least,  in  its  easily  deeornposlble — substance, 
which  would  give  rise,  when  the  coal-dust  was  raised  to  a 
temperature  of  ignition,  to  a  further  amount  of  volatile  matter; 
he  would,  therefore,  exclude  soap  entirely  from  any  such 
mixtures.  Carbolic  acid,  cresol,  and  lysol  were,  unfortunately, 
all  so  nearly  related  to  coal,  in  that  they  possessed  all  that  coal 
itself  possessed — combustibility — that  he  thought  that  they  must 
look  for  the  solution  of  the  problem  in  other  directions;  and 
it  seemed  to  him  that  it  would  be  far  more  to  the  point,  if 
they  were  to  adopt  some  process  of  wetting,  to  look  for  some 
material  which  would  wet  and  at  the  same  time  be  incombus- 
tible. They  could  not  pretend  to  introduce  into  a  problem  of 
this  kind,  where  not  merely  the  wetting  or  laying  of  coal-dust  to 
prevent  the  coal-dust  from  becoming  inflammable  was  in  ques- 
tion, materials  which  were  themselves  inflammable.  Soap, 
when  decomposed  by  heat,  gave  a  greater  percentage  of  volatile 
matter  than  any  coal :  that  point  had  occurred  to  him  just  at 
the  moment.  Looking  at  the  qitestion  from  a  chemical  point 
of  view,  it  behoved  them  to  pay  strict  attention  to  the  com- 
position of  the  materials  used:  it  was  not  merely  the  physical 
wetting  that  was  required,  because  there  were,  of  course,  sub- 
stances such  as  petrol,  paraffin  oil.  etc..  which  might  wet 
admirably,  but  which  from  their  inflammable  character  were 
naturally  excluded. 

Mr.  T.  C.  Futers  (Monkseaton)  said  that,  with  regard  to 
stone-dust,  he  would  like  to  ask  Prof,  Bedson  whether  all  stone- 
dust  was  absolutely  non-inflammable. 

Prof.  Bedsox  said  that  depended  on  what  was  meant  by 
stone-dust.  Sandstone  was,  of  course,  non-inflaruniable.  but  in 
the  case  of  either  shale  or  fire-clay  there  was  a  certain  proportion 
which  was  combustible. 

The  Chairman  (Mr.  Thomas  Douglas)  said  that  shale 
usually  produced  a  good  deal  of  dust,  which  was  deposited  on 
the  wagonways. 

Mr.  H.  Belgee  (Armstrong  College)  suggested  that  they 
should  not  confine  themselves  to  the  chemical  side,  but  consider 
both  the  mechanical  and  chemical  aspects  combined.      There  was 
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uodoubl  1 1 1 a  i .  111  the  lighl  oi  the  experiments  made  in  Westphalia 
.,ihI  supplemented    bj     verj    elementary    and    simple 

materials,  an  object  could  be  attained  which  he  thought,  after 
considerable  experiment,  could  not  be  accomplished  bo  Bimplj  on 
strictlj  chemical  lines,  bowevei  scientific.  H\  a  Beries  of  experi- 
ments thej  could  obtain  a  substance  which  would  fulfil  every 
possible  condition  for  the  laying  of  coal-dust,  which  would  weight 
and  liiinl  it.  ;iinl  keep  it  moist  and  receptive  for  the  dust  freshly 
forming.  All  the  Bides,  mot.  ami  timbers  ought  to  be  kepi  in 
such  a  3tate  that,  with  tin-  moisture  which  was  always  in  the 
atmosphere  oi  a  mine,  it  would  be  possible  for  the  tine  dust  to 
li\  on  in  them  ;  and.  bj  renewal  of  the  application  everj  week  oi 
fortnight,  In-  thought  that  it  was  perfectly  feasible  for  the  main 
passages  oi  a  mine  to  be  kept  entirely  free  from  dust.  Ee 
could  nut  give  ;m\  further  details  it  would  mean  a  second 
lecture  bul  from  bis  own  experiments  lie  was  sure  that  it  was 
absolutely  j » « > — - 1 1 » 1  ( ■  to  free  a  mine  from  dust,  in  sections,  at  a 
moderate  cost. 

The  Chairman  (Mr.  Thomas  Douglas)  said  that  he  was  afraid 
they  would  ueed  to  have  more  ground  to  go  upon  :  they  hoped  for 
all  things,  ami  they  looked  forward  to  getting  a  very  clear 
knowledge  shortly  of  something  that  would  do  what  Mr.  Belger 
-aid  could  lie  dune.  Perhaps  Mr.  Belger  could  refer  them  to 
Borne  experiments  thai  he  had  made,  or  had  seen  made,  such  as 
mighl  enable  them  to  judge  as  to  the  efficiency  of  something 
which  had  Keen  adopted  and  proved  successful. 

Mr.  lii  t.i.  i  it  stated  that  bis  experiments  were  still,  in  a  certain 
extent,  in  their  infancy,  but  they  were  made  in  the  laboratory 
and  in  the  mine  under  actual  conditions.  They  had  been 
carried  on  in  the  mine  tor  the  last  (i  months,  and,  although 
111,1  yel  quite  completed,  he  thoughl  that  the  trend  of  them 
distinctly  showed  that   such  experiments  would  lead  to  a  prac- 

''  result.  He  would  mu  go  so  far  a-  in  saj  thai  Buch  a  result 
had  been  actually  obtained;  but.  judging  from  the  experiments 
thai  had  already  been  made  all  over  the  world,  he  thoughl  that 
•he  lime  was  up,.  for  the  solution  <if  thi>  problem. 

Prof.  Thornton,  referring  to  Prof.  Bedson's  criticism,  said 
that   he  only  became   aware  of   the   paper  on   the  Westphalian 
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experiments  after  his  own  experiments  had  been  finished. 
His  remembrance  was  that  Avhat  they  had  done  was  to  employ 
the  magnesium  and  calcium  chloride  in  powders;  he  did  not 
remember  any  reference  to  the  use  of  liquid  solutions. 

Prof.  Bedsox  said  that  he  thought  that  the  powders  were  in 
solution. 

Prof.  Thornton,  continuing,  said  that  he  had  rather  antici- 
pated the  criticism  of  Prof.  Bedson.  and,  if  his  paper  were  con- 
sulted, the  members  would  see  that  he  had  stated  that  "An 
objection  to  the  use  of  soap  for  spraying  coal-dust  is  that  it 
contains  volatile  matter.  This  constituent  is,  however,  quite 
negligible  in  practice,  for  half  a  cubic  centimetre  of  a  5-per  cent, 
solution  wets  0-7  gramme  of  fine  coal-dust,  that  is,  thirty  times 
the  weight  of  the  soap  contained.  In  view  of  the  fact,  however, 
that  coal-dust  has  a  greater  fuel-value  than  soap,  the  addition 
of  at  most  one-thirtieth  to  it  is  not  a  practical  objection,  in  view 
of  the  safety  gained  by  its  suppression."  That,  he  thought, 
would  be  his  answer  to  the  criticism. 


Prof.  Bedsox  said  that  he  did  not  agree  with  that  statement. 
He  did  not  know  what  Prof.  Thornton  meant  by  saying  that  the 
soap  contained  volatile  matter;  it  "  yielded  "  volatile  matter  on 
decomposition,  and  a  larger  proportion  was  given  off  from  a 
given  weight  of  soap  than  by  the  decomposition  of  an  equal 
quantity  of  coal.  Another  point  was  that,  supposing  that  a 
way  were  wetted  with  that  special  solution,  the  solution  dried 
up  continually,  and  the  volatile  matter,  or  combustible  matter 
in  their  coal-dust,  was  being  continually  supplemented.  That 
was  his  objection. 

Mr.  John  H.  Merivale  (Acklington),  in  proposing  a  vote  of 
thanks  to  the  author,  said  that  the  subject  was  an  important  one, 
and  the  members  should  feel  indebted  to  Prof.  Thornton  for 
bringing  it  under  their  notice.  It  was  not  the  hist  interesting 
paper  that  Prof.  Thornton  had  communicated  to  them  on  coal- 
dust. 

The  vote  of  thanks  was  carried  unanimously. 


The  Chairman  (Mr.  Thomas  Douglas)  moved,  and  Mr.  W.  C. 


I  i:  INS  \t   I  [ONK, 

\l,,i  m  m\  ,(•( ■niiili-il.  a  vote  of  thanks  to  the  Scrutineers  for  then 
services,  and  the  resolution  was  carried  unanimously. 


Mi  R,  I''.  SriM  i  proposed,  and  Mi.  Robebi  Richardson 
seconded,  .1  vote  oi  thanks  to  the  President,  Vice-Presidents, 
Councillors,  and  Officers  foj  theii  Bervices  during  the  pasl  year, 
and  this  resolution  was  cordiallj   adopted. 


Mi  E.  Seymoi  b  Wood  proposed,  and  Mr.  '!'.('.  Fi  11  as  secon- 
ded, a  vote  oj  thanks  to  the  representatives  of  the  tnstitute  on  the 
Council  of  The  [nstitution  of  Mining  Engineers  for  their  services 
during  the  pasl  year,  and  the  resolution  was  carried  unani- 
mously. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL    ENGINEERS. 


GENERAL  MEETING, 

Held  ih  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

October  14th,  1911. 


Mr.   M.   W.  PARTINGTON,  President,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  August  19th,  September  30th.  and  that  day,  and  of  the  Council 
of  The  Institution  of  Mining  Engineers  on  September  13th. 


The  following  gentlemen  were  elected,  having  been  previously 

nominated  :  — 

Members  — 
Mr.  Harald  Askevold,  Mechanical  Engineer,  Dixon  House,  Lloyd's  Avenue, 

London,  E.G. 
Mr.  Gerald  Blenner-Ha^sett,  Engineer,  91,  Hospital  Road,  Durban,  Natal, 

South  Africa. 
Mr.    Thomas    Henry    Fenner,    Mechanical    Engineer,    1532,   Park    Avenue, 

Montreal.    Quebec,   Canada. 
Mr.    William    Burn     Foster,    Mechanical    Engineer,    Sea    View,    Hordeu, 

Sunderland. 
Mr.  Frank  Haas,  Consulting  Engineer,  Fairmont,  West  Virginia,  U.S.A. 
Mr.  Charles  Leonard  Hower,  Mining  Engineer,  Johnstown,  Pennsylvania, 

U.S.A. 
Mr.  Alexandi-r  Beatson  Howie,  Engineer,  6,  Campbell  Street,  Greenock. 
Mr.  Charles  BlCthner  Lessner,  Metallurgical  Engineer,  Carril,  Spain. 
Mr.  Alan  Mushet  Morison,  Mining  Engineer,  Radcliffe  House,  Acklington, 

Northumberland. 

Associate  Members — 
Mr.  Algernon  Henrv  Mobbing,  62,  London  Wall,  London,  E.C. 
Mr.  Richard  Tilden  Smith,  4  to  6,  Copthall  Avenue,   London,  E.C. 

Associate— 
Mr.  Gkorgb  William  Bell,  Surveyor,  Throckley  Colliery,  Neuburn,  North- 
umberland. 

Student  - 

Mr.  Stanley  McKensey,  Mining  Student,  Hebburn  Colliery  Office,  Hebburn, 
County  Durham. 
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DISCI  SSION  "i    mi;    \\     i:    WILSON'S  PAPEB  «»\     Till; 
\l,\  \\  i  \«,i.-   i»i     I  REEZING    as    A    METHOD   0] 
,  ki  \(,      THROI  <■!!      HEAVILY-WATERED      oil 

Dill  h  l  1.1     GROI  M» 

Mi  .1  .1.  I'ii-i  (Horden  Colliery)  wrote  thai  he  entirely 
igreed  with  Mr.  Wilson  a-  to  tin-  advantages  oi  Freezing 
method  oi  sinking  through  heavily-watered  or  difficult  ground, 
under  certain  defined  conditions,  and  that  the  whole  oi  the 
advantages  oi  tin-  process  were  obtained  when  the  system  was 
i  dop  ted  at  the  very  initial  ion  of  the  project.  He  regretted, 
however,  that  he  was  entirely  unable  to  agree  thai  tin-  system 
was  necessary  or  desirable  at  either  Dawdon  or  Easington.  At 
Dawdon  the  pumping-plant  was  of  such  a  description  a-  to  be 
unable  to  cope  successfully  with  feeders  of  water  amounting  i" 
T,ii")ii  gallons  per  minute,  ami  when  the  Theresa  Pi1  was  within 
LIS  feet  u!  tin'  Coal-Measures,  it  was  determined  to  abandon  the 
system  of  pumping  ami  in  freeze  the  shafts.  Accordingly,  the 
method  was  put  in  hand  ami  successfully  accomplished  on  May 
lih,  L906;  in  other  words,  practically  1  years  had  been  occupied 
m  sinking  a  depth  of  L18  feet.  In  addition  to  the  estimate  of 
cost  (£17,500)  given  by  Air.  Wilson  tor  freezing  two  shall-.  20 
feet  in  diameter,  to  a  depth  of  300  feet,  there  should  be  taken 
into  consideration  the  annual  cost  of  the  standing  charges  for 
carrying  on  the  colliery  during  the  period  of  time  when  the  work 
is  in  progress,  the  annua]  cost  of  the  stores  consumed,  and  the 
interest  on  the  capital  expended  up  to  the  date  when  the  freezing 
project  is  initiated.  If  one  assumed  that  a  sum  of  £150,000  had 
been  expended  at  Dawdon  Colliery  up  to  the  time  it  was  decided 
to  abandon  pumping  operations,  the  interest  on  this  money  for 
'lie  period  under  question  would  have  amounted  to  about  i'4U,U0(), 
and  he  (Mr.  Prest)  estimated  that  the  standing  charges  and 
-  would  probably  amount  to  about  £80,000,  so  that  a  rough 
estimate  of  the  cost  of  sinking  the  two  -hafts  through  this  118 
feet  of  -i  rata  could  i,,,t  have  been  less  than  from  £100,000  to 
£130,000.  At  Easington  it  was  decided  to  commence  freezing 
operations  when  the  shafts  were  within  160  feet  of  the  Coal- 
Measures,  although  at  that  time  the  feeders  of  water  would  not 
have  been  difficult   to  pump  if  the  plant  had  been  adequate  for 

*  Trans.  Inst.   .1/.  /.,'.,  1911,  vol.  xli.,  page  349. 
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the  purpose.  As  Mr.  Wilson  had  stated,  two  attempts  were  made 
to  freeze,  and  the  first  being  unsuccessful,  the  period  of  time 
occupied  in  obtaining  the  desired  results  was  in  consequence 
most  unduly  delayed,  the  natural  effect  being  that  the  cost  of 
sinking  through  this  ground  was  enormously  inflated.  He 
had  no  hesitation  whatever  in  saying  that  the  cost  of  sinking  any 
of  the  shafts  in  the  North  of  England  that  had  been  sunk  by  the 
freezing  process  was  very  considerably  in  excess  of  the  expendi- 
ture that  ought  to  have  been  incurred  for  sinking  these  pits  by 
the  ordinary  process  with  well-designed  plant  adequate  for  the 
work.  At  Horden.  the  depth  from  the  surface  to  the  bottom  of 
the  limestone  was  olli  feet,  and  the  time  occupied  in  sinking 
the  three  shafts  45  months,  although  the  maximum  feeders  of 
water  amounted  to  9,230  gallons  per  minute.  The  thickness  of 
the  soft  sand  passed  through  in  the  East  Pit  was  <il  feet  10 
inches,  and  in  this  respect  the  only  experience  of  sinking  through 
this  particular  stratum  under  normal  conditions  during  the  past 
50  years  was  obtained  in  the  winning  of  this  colliery.  At 
Blackhall,  as  much  as  8.000  gallons  per  minute  in  one  shaft,  and 
slightly  over  15.000  gallons  per  minute  in  both  shafts,  had  been 
successfully  handled  for  the  past  12  months.  At  the  present 
moment  the  depth  of  the  South  shaft  was  450  feet,  and  the  feed 
of  water  1,500  gallons  per  minute;  in  the  North  shaft  the  depth 
was  372  feet,  and  the  feeders  200  gallons  per  minute.  Sinking 
operations  were  commenced  about  18  months  ago,  and  it  was 
anticipated  that  the  Coal-Measures  would  be  reached,  at  a  depth 
of  630  feet  from  the  surface,  by  the  end  of  March,  1912.  and  the 
whole  sinking  completed  to  a  depth  of  1,350  feet  in  less  time 
than  was  occupied  at  Dawdon  in  sinking  118  feet. 

Mr.  W.  B.  Wilson  (Xewcastle-upon-Tyne)  said  that  the  value 
of  Mr.  Prest's  remarks  was  greatly  reduced  by  the  fact  that  in 
comparing  the  two  method-  which  he  (Mr.  Prest)  took  into  con- 
sideration, he  gave  in  one  case  certain  extraordinary  figures  re- 
lating to  freezing,  which  at  best  were  only  assumed,  and  there- 
fore of  little  value,  while  in  the  other  case,  in  which  he  had 
command  of  figures,  he  avoided  or  rather  refrained  from  giving 
those  figures.  Mr.  Prest  had  contented  himself  with  the  state- 
ment that  he  had  no  hesitation  in  saying  that  the  cost  of  any 
of  the  sinkings  in  the  North  of  England  carried  out  by  freezing 
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:  been  greater  than  '•  should  have  been  with  a  well-designed 

i,hi:  ant,    and,    also,    thai    he    considered    the    freezing 

thei    necessary    nor   desirable   a1   either    Dawdon    or 

I         _:,m.       Those   were  Mi.    Prest's  opinions,   bui    thej    were 

ed  upon  a  verj  limit.'.  I  knowledge  of  the  matter,  and  were  noi 

opinions  ol   those  having  a   greater  experience  oi   the  sub- 

.,n<l  therefore  better  able  in  judge,      It   was   certain   thai 

possible  combination  of  pumps  could  ever  have  successfully 
,|  with  the  feeders  oi  water  at  Easington,  and  this  could  be 
iroved.      In  speaking  oi  Dawdon,  Mr.  Presi  had  suggested 
that,  over  and  above  the  freezing  contrac!  price,  there  were  three 
other   items   to   be   taken   into   consideration,   namely,    standing 
charges,  stores  consumed,  and  interesl  <»n  capita]  previously  spent  ; 
Inn  Mi.  Presi  could  not  seriously  Buggesi  thai  the  figures  which 
sented   the  cosi   oi   freezing  and   sinking  through 
the  depth  of  11*  feet.      It   was  well   known   and  fully  admitted 
thai  standing  charges  must  oi   necessity    be  less*under  freezing 
up. 'ration-  than  when  pumping  operations  were  in  progress  :  and 
with  regard  to  stores  consumed,  he  (Mr.  Wilson)  would  point  oui 
that  everything  usually  included  under  this  head  was  always  pro- 
vided by  the  freezing  contractor,  and  was  included  in  the  con- 

i  price:  coals  and  water  alone  were  provide!  by  the  owner. 
I;  -pe.r inn-  the  other  item,  namely,  interesi  on  capital  previously 
-pent,  estimated  by  Mr.  Presi  at  t'4U,00U,  he  (Mr.  Wilson)  could 
not  see  what  connexion  this  item  had  with  the  cost  of  freezing, 
even  if  ii  were  correct.  It  appeared  to  him  that  at  the  time  when  it 
was  decided  to  adopt  freezing  at  Dawdon  the  interest  on  previously 
-pent  capital  would  he  the  same,  whatever  further  operations  had 
decided  upon.  Ead  it  even  been  decided  to  cease  all  further 
operations,  this  charge  would  have  had  to  be  liquidated  in  Borne 

m,  and  it  therefore  had  no  connexion  with,  and  should  not 
be  laid  to.  the  charge  of  freezing,  when  comparing  that  with 
other  operations.  The  duration  of  further  operations  could  alone 
afreci  this  item,  and  he  maintained  that  freezing  was  of  shorter 
duration  than  other  operations  would  have  been.  In  September, 
1910,  nearly  a  year  ago,  the  members  of  the  Institute  had  visited 
Blackhall,  at  the  invitation  of  Mr.  J.  J.  Prest  and  The  Horden 
( lollieries,  Limited,  the  depth  of  the  Xorth  shaft  at  that  time  being 
-tated  a-  279  t.et.  and  the  depth  of  the  South  shaft  as  258  feet. 
At  the  pre-eiit   time  Mr.  Presi   gave  the  depths  as  372  and  450 


DISCUSSION BREEZING  AS  A  METHOD  OF  SINKING.  o9 

feet  respectively,  93  feet  (15i  fathoms)  having  been  sunk  in  one 
shaft,  and  192  feet  (32  fathoms)  in  the  other,  an  average  of  142^ 
feet  (24  fathoms).  It  would  have  been  very  interesting  if  Mr. 
Prest  had  given  them  the  cost  per  fathom  since  the  visit.  In  con- 
clusion, he  (Mr.  Wilson)  did  not  think  that  there  could  be  much 
doubt  that,  these  shafts  could  have  been  frozen  through  into  the 
Coal-Measures,  which  had  by  no  means  yet  been  reached,  for 
a  considerably  less  cost  than  the  expenditure  incurred  in  sinking 
those  24  fathoms. 

Mr.  Frank  Coulsox  (Durham)  said  that,  in  bringing  to  their 
notice  the  advantages  of  freezing  for  the  purpose  of  sinking 
through  heavily-watered  or  difficult  ground,  Mr.  Wilson  had 
alluded  to  the  method  of  cementation,  which  he  said  had  not  been 
adopted  by  English  engineers  and  would  scarcely  be  suitable  for 
sinking  through  heavily-watered  limestone.  Cementation  had 
been  adopted  on  a  limited  scale  for  some  years  in  England,  and 
earnestly  advocated  on  several  occasions.  Was  it  not  an  objec- 
tion to  cementation  that  fissures  giving  off  more  or  less  water 
might  not  be  cut  by  or  connected  to  any  of  the  bore-holes,  and 
thus  not  become  filled  with  cement;  also  was  there  no  danger  of 
the  openings  in  the  stone  being  filled  with  argillaceous  shales 
cut  during  the  boring  of  the  holes?  Again,  had  not  water  in 
which  cement  would  not  set  been  met  with  in  sinking?  Cementa- 
tion in  quicksand  was  useful ;  in  fact,  there  was  a  case  on  record 
where  the  sand  was  mixed  with  cement,  and  a  wedging-crib  laid 
in  it,  and  all  the  water  above  that  point  successfully  tubbed 
off.  At  another  place  the  cement  was  found  in  large  balls  at 
the  tube  ends,  and  was  not  a  success,  owing  probably  to  the 
pressure  used  being  too  small.  With  regard  to  the  statement 
that  cementation  would  scarcely  be  suitable  for  sinking  through 
heavily-watered  limestone,  did  not  this  depend  entirely  upon 
the  nature  of  the  limestone?  In  the  Upper  Limestone,  where 
marl-beds  were  met  with,  it  would  be  difficult,  as  also  in  the 
sand  under  the  limestone.  In  hard  limestone,  free  from  marl, 
however,  cementation,  in  conjunction  with  pumps  capable  of  deal- 
ing with  any  water  likely  to  be  met  with,  would  be  successful, 
and  in  cases  of  great  depth,  air  might  be  forced  into  the  rising- 
main  above  the  buckets  so  as  to  lighten  the  load  of  water.  Were 
not  the  strata  in  the  Xorth  of  France,  where  a  large  amount  of 
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_•  was  done,  and  where  manj  colliery  owners  possessed  their 
owi  -•  plant,  more  of  a  plastic  nature,  Buch  as  those  tnei 

with  in  Kent,  and  not  quicksands  ae  a  I  KeiitU-s  'r    Mr.  Wilson  had 

,  thai  there  was  always  the  danger  oi  movement  ;it  the  surf  ace 
when  sinking  through  water-bearing  strata.  Was  this  so,  except 
in  t  he  ■  quicksands  ? 

\\>  freeze  before  the  sinking  was  started  was  undoubtedly 
the  correct  thing  to  do,  l>ut  it  was  sometimes  a  rather  difficult 
question  to  decide,  in  view  ol  the  ^erj  uncertain  conditions  mel 
with  in  ilif  limestone.  The  cosl  given  for  freezing  two  shafts, 
20  feel  in  diameter,  seemed  to  be  too  high;  <li<l  this  price  apply 
in  a  contract,  or  was  it  necessary  to  include  the  cost  of  the  boring 
ami  refrigerating  plant,  or  only  a  reasonable  amount  for  wear 
and  tear?  To  what  measures  did  the  figures  given  apply  lime- 
stone, Coal-Measures,  or  the  Gault  and  Chalk  of  the  South  of 
England;  and  what  was  the  probable  cosl  of  supplying  steam 
and  water  during  the  time  of  boring,  freezing,  and  sinking  two 
such  shafts  to  a  depth  of,  say,  600  feel  ? 

With  respecl  to  the  cause  of  failure  in  the  first  attempt  to 
freeze  at  Basington,  might  it  not  have  been  that  the  attempt  was 
made  to  freeze  one  shaft  only,  the  bore-holes  in  the  South 
shaft  being  left  open,  as  this  would  afford  a  free  passage 
for  t  he  water  from  t  he  higher  Levels  on  the  west  to  flow  up  into  I  he 
Limestone  and  thus  find  a  ready  outlet  to  the  sea,  carrying  off 
cold  1 1 uni  the  North  shaft? 

Mr.  Prest's  remarks  about  Easington  and  Dawdon  were  by 
ao  means  accurate,  either  as  to  cost  or  as  to  time,  as  he  (Mr.  Prest ) 
had  no  knowledge  of  the  conditions.  When  it  was  remembered 
that  although  10,200  gallons  per  minute  were  being  pumped, 
the  water  could  not  be  lowered  in  the  pit;  that  the  sand  rose 
in  the  shaft  as  quickly  as  it  was  taken  out,  notwithstanding  the 
fact  that  every  endeavour  was  made  to  keep  the  sand  down: 
that  over  2,000  cubic  yards  of  sand  were  visible  on  the  surface, 
and  more  than  that  quantity  went  to  sea,  all  having  been 
pumped  from  the  sand  at  some  60  feet  below  the  level  to  which 
the  water  could  he  lowered  -urelv  it  was  time  to  consider  some 
other  and  more  certain  method  of  doing  the  work  than  by 
pumping.  The  -halts  at  Dawdon  were  handed  over  to  the 
i  zing  contractors  on  April  20th,  1903,  and  the  first  crib  was 
laid   in   the  Coal-Measures  in  December,   1905,   that  was,   in   2 
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years  and  8  months,  which  was  more  time  than  was  necessary, 
owing*  to  the  stringent  conditions  laid  down  by  the  contractors, 
which  certainly  erred  on  the  side  of  safety.  With  regard  to  the 
15,000  gallons  of  water  pumped  per  minute,  the  quantity  which 
could  be  pumped  depended  greatly  upon  the  conditions,  such 
as  the  depth  and  nature  of  the  strata.  It  was  difficult  to  under- 
stand why  anyone  would  think  of  pumping  15,000  gallons  per 
minute  without  trying  some  means  to  avoid  so  costly  an  operation, 
means  well  known  and  easy  of  application  at  some  of  the  col- 
lieries on  the  north-east  coast. 

In  conclusion,  he  (Mr.  Coulson)  might  allude  to  another 
method,  namely,  petrifaction,  which  was  useful  in  cases  where 
water-currents  existed,  or  where  the  chemical  composition  of  the 
water  was  such  that  it  either  prevented  freezing  or  prevented 
cement  from  setting.  It  was  a  combination  of  cementation  and 
freezing,  applied  either  in  alternate  bore-holes,  or  alternately 
in  the  same  hole,  and  it  was  claimed  that  the  method  did  not 
require  so  many  bore-holes  as  in  freezing. 

Mr.  E.  Seymour  Wood  (Murton  Colliery)  said  that,  with 
regard  to  Dawdon,  the  statements  made  by  Mr.  Prest  were 
quite  erroneous ;  to  say  that  only  118  feet  had  been  sunk  in  one 
shaft  in  4  years  was  not  correct.  He  had  been  resident  manager  at 
Dawdon  for  a  period  of  just  3  years,  and  during  that  time  they 
put  both  shafts  right  down  to  as  great  a  depth  as  the  Hutton 
Seam — a  depth  of  261  fathoms  1  foot  from  the  surface — which 
was  very  considerably  greater  than  118  feet.  The  Castlereagh 
shaft  was  sunk  from  34  fathoms  1  foot  to  261  fathoms  1  foot, 
or  227  fathoms  1  foot.  The  Theresa  shaft  was  sunk  from  58 
fathoms  2  feet  to  261  fathoms  1  foot,  a  distance  of  202  fathoms 
5  feet.*  Mr.  Prest  was  a  champion  of  the  open-pit  pumping 
process,  but  he  (Mr.  Wood)  knew  from  experience  that  the  cost 
of  sinking  by  freezing  was  considerably  less  than  that  of  open- 
pit  pumping. 

The  President  (Mr.  M.  W.  Parrington)  said  that  he  proposed 
to  give  the  actual  cost  of  boring  and  freezing  a  shaft,  of  a 
finished  diameter  of  18  feet,  at  Monkwearmouth,  to  a  depth  of 
360  feet,  and  the  time  occupied  in  the  operation.     The  prepara- 

*  See  "  Sinking  through  Magnesian  Limestone  and  Yellow  Sand  by  the 
Freezing-process  at  Dawdon  Colliery,  near  Seaham  Harbour,  County  Durham,"  by 
E.  Seymour  Wood,  Trans.  Inst.  M.  E.,  1906,  vol.  xxxii.,  page  551. 
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,  for  the  process,  including  the  boring-frame,  freezing-hoi 
foundations  foi    machinery,   water-tanks,   pipes,   dynamos,   etc., 
,,,.!   £1,870  7s.  III.     The  boring  and  freezing,  and  maintaining 
the  ice-wall  while  Binking  to  a  depth  of  360  feet,  cos!    £11,750. 
The  extras  in  the  shape  of  lining-tubes  left  in  the  bore-holes,  at 
the  request   oi   the  management,  and  some  extra  time  worked, 
iniounted    to     £ 1 7 I     Is.    2d.,    making    the    total    actual    cost 
613,791    Lis.  3d.     h   was  true  that   the  shafl   was  onlj    L8  feet 
in  diameter,   but    Mr.    E.   Dietz,   who  was   present,   would   beai 
l l i hi   out    iii   saying   thai    thai    had   absolutely   no  efEecl   on   the 
actual  cosl  oi  freezing.     A.s  a  matter  of  fact,  the  freezing-holes 
al  Dawdon  and  Easington  numbered  26  around  each  shaft,  while 
the  aumber  in  bis  case  was  28.    The  larger  number  were  put  in  by 
the  contractors  themselves,  with  the  object,  he  believed,  of  expedit- 
ing the  process,    [t  would  be  noted    bal  the  depth  was  60  feel  more 
than  in  Mr.  Wilson's  estimate,  but  it  must  nol  be  inferred  that  the 
cosl  oi  thai  <iii  feel  would  be  one-fifth  of  :>>00;   that  would  no1  be 
fair,  because  the  60  feel  at  the  bottom  cosl  a  great  deal  more  in 
proportion  than  the  rest.     Then  again,  two  shafts  did  not   mean 
thai  the  cosl  would  be  double,  because  the  plant  would  be  there 
already  erected,  and  he  had  no  doubt  that  if  the  contractors  had 
been  asked  to  freeze  another  shaft,  their  price  would  have  very 
likely  been  not  more  than  two-thirds,  and  very  likely  only  half,  of 
their  contracl  oi    £11,750.     All   this  went  to  show  that,  al  any 
rate,    Mr.    Wilson's  estimate  of  the  cost  of  300  feet  was  very 
nearly    correct.      Then   as   to   time,   the  boring  of  the  28   holes 
commenced  on  October  8th,  1906,  and  the  freezing-tubes  were 
all   put    in   and   connected   up  ready   for  freezing"  on  April   9th, 
1907.  a  period  of  6  months.      Sinking-  through  the  frozen  ground 
was    commenced    on    August    14th,    1907,    and    completed    on 
October  26th,    L907,   and  the   lining  of  the  shaft  with  flanged 
tubbing  completed  on  November  23rd,  1907,  or  13h  months  after 
boring    was    commenced.        The   cosl    did    not   include    that-   of 
-inking  through  the  frozen  ground,  or  that  of  steam  and  water. 
because  Mr.   Wilson  had  distinctly  omitted  those  items  from  his 
estimate;  and  the  time  did  not  include  the  4  month-  occupied 
in  the  tedious   process  oi   drawing  the  lining-tubes  out  of  the 
holes  after  the  shaft  was  completed. 

Mr.   E.   Dietz   (Doncaster)   said    he  was  of  opinion   that,    if 
freezing  were   more   generally   adopted   in    this  country,    a    yard 
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of  shaft  could  be  sunk,  including  the  cost  of  lining,  but  exclud- 
ing the  cost  of  steam  and  water,  for  £185,  and  he  felt  sure  that 
if  water  had  to  be  pumped  in  the  way  in  which,  it  had  to  be  at 
Horden,  that  figure  would  be  exceeded.  While  freezing  was 
going  on,  the  cost  of  fuel  was,  as  a  rule,  considerably  less  than 
that  required  for  a  pumping-plant.  Freezing  was  always,  in 
-hafts  like  those  at  Dawdon  and  Easington,  a  risky  matter,  as 
parts  of  the  strata  were  often  washed  out  by  the  heavy  flow  of 
water,  and  the  contractor  as  a  rule  charged  a  little  more  on 
account  of  that  risk. 

In  answer  to  the  President  (Mr.  M.  W.  Parrington),  Mr.  E. 
Dietz  stated  that  he  referred  to  a  depth  of  100  yards,  under  any 
circumstances,  when  he  mentioned  £185  a  yard. 

Mr.  W.  B.  "Wilson  said  that  Mr.  Coulson  had  reminded  them 
that  cementation  had  been  used  on  a  limited  scale  in  England 
for  some  years:  he  was.  of  course,  fully  aware  that  cement  was 
continually  being  used  for  various  purposes  in  wet  sinkings, 
but  at  the  time  when  the  paper  under  discussion  was  written, 
he  was  unaware  that  it  had  been  used  in  England  in  anything 
like  the  manner  described.  It  was  rather  remarkable  that 
during  the  last  few  weeks  the  system  had  been  adopted  at  one 
colliery  in  Yorkshire,  and  he  understood  was  now  in  contempla- 
tion at  another.  He  still  thought  that  the  system  was  scarcely 
suitable  for  sinking  through  heavily-watered  limestone,  and 
Mr.  Coulson  had  been  good  enough  to  supply  him  with  one  or 
two  objections  to  it.  with  which  he  fully  agreed.  Limestone  was 
met  with  in  various  forms,  and  doubtless  the  system  of  cementa- 
tion would  be  more  successful  in  one  form  than  another.  He 
had  had  an  opportunity  of  seeing  the  sand  in  the  Bentley  shafts, 
and  he  had  also  seen  that  in  several  sinkings  in  the  Xorth  of 
France,  and  he  considered  them  very  similar,  being  both  of  a 
muddy  description,  and  very  different  from  the  sand  underlying 
the  marl-slates  of  the  Xorth  of  England.  He  had  never  seen 
the  ground  in  the  Kent  shafts. 

With  regard  to  the  possibility  of  surface-movement,  he  con- 
sidered that  that  was  not  confined  to  operations  where  sand  had 
been  sunk  through  by  means  of  pumps,  but  also  where  heavy 
and  protracted  pumping  operations  had  been  carried  on,  even  in 
limestones  where  soft  marl  was  frequently  found  in  large  quan- 
tities between  strong  limestone  boulders;  this  marl  was  easilv 
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bed  out,  thui  looiening  the  limestone  and  creating  a  liability 

to  >ui  face-  mo)  emenl . 

\l     i  onlson  was  quite  correct  in  Btating  that  it  was  sometimes 
difficull  i"  decide  the  question  of  w  bethel  bo  freeze  or  not  before 
i  .  m .,,.  ,  ommen<  ed  ;   bui   when  there  was  a  reasonable 
probability  of  watei  -     acountered  in  any  quantity,  it  would 

appear  bettei  to  en  on  the  side  of  Bafety,  and  to  adopl  the  freezing 
method,  as  one  then  knew  what  the  total  cost  oi  overcoming  the 
difficulties  would  be.     Mr.  Coulson  thoughi  that  be  (Mr.  Wih 
had  over-esl  imated  thecosl  of  freezing  contracts,  and  bad  asked  to 
what  class  oi  measures  the  figures  applied.   The  figures  were  given 

;  careful  consideration  and  reference,  and  were  intended  to 
covei  a  difficult  operation.     It  was  probable  thai  in  easy  ground 

leis  mighl  be  obtained  considerably  under  the  figures  given, 
especially  if  a  healthy  competition  was  sei  up,  which  it  was  quite 
possible  to  procure.      He  had  been,  bowever,  anxious  not  to  under- 

tnate  the  cost,  and  preferred  to  state  figures  thai  would  in  no 
be  exceeded.  The  estimated  contract  juice  included  the  pro- 
vision of  the  plani  by  the  contractors,  and  noi  by  the  owners;  the 
plani  would  remain  the  property  of  the  contractors.  Mr.  Coulson 
had  asked  for  the  probable  cost  of  water  and  steam  for  boring 
and  freezing  to  a  depth  of,  say,  600  feet;  but  the  cost  of  water 
and  steam  was  so  variable  at  different  collieries  that  this  was  a 
difficult  question  to  answer.     Under  some  conditions  water  would 

ivailable  ai  little  cost,  while  under  other  conditions — Bay, 
when  the  water  had  tit  be  purchased—  it  was  a  heavy  item  :  and  the 
same  remark  would  also  apply  more  or  less  to  the  cost  of  coal-. 
I  he  different  systems  of  boring  and  freezing  would  also  entail 
the  consumption  of  different  quantities  of  water,  and,  according 
to  the  system  adopted  and  the  extent  of  the  operation,  might  be 
anything  over  LOO  gallons  and  under  400  gallons  per  minute: 
and  two  30-fooi  Lancashire  boilers  should  provide  steam  for  an 
average  operation.  Concerning  the  first  freezing  at  Easington. 
he   would    remind    .Mr.    Coulson    that    freezing   operations   were 

ried  on  in  both  the  North  and  South  -hafts  for  several  months 
at  the  commencement,  and  it  was  noi  until  they  were  in  actual 
difficulties  that  all  bix  compressors  were  concentrated  on  the 
Xortli  shaft. 


Mr.   Geoegi    J.    Ralph    read   the  following  paper  on   "The 
Eolme8-Kalph  Gas-detecting  Portable  Electric  Lamp":— 
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THE  HOLMES-RALPH  GAS-DETECTING  PORTABLE 
ELECTRIC  LAMP. 


By  GEORGE  J.  RALPH. 


A  short  while  ago  the  author  had  the  privilege  of  communi- 
cating to  the  Institute  a  paper  on  "  The  Holmes-Alderson  Auto- 
matic Fire-damp  Cut-out."*  for  use  in  connexion  with  electrical 
installations  in  mines,  and,  during  the  discussion,  the  point  was 
raised  as  to  whether  similar  apparatus  could  be  adapted  to 
portable  electric  lamps. 

At  first  sight  this  did  not  appear  practicable,  the  amount  of 
energy  at  one's  disposal  in  a  portable  lamp  being  so  very  minute 
compared  with  an  electric  supply  circuit ;  but,  after  a  con- 
siderable amount  of  thought  and  experiment,  several  forms  of 
gas-detecting  apparatus,  of  sufficiently  small  dimensions  and 
weight  to  be  suitable  for  attachment  to  portable  electric  lamps, 
were  devised.  At  the  same  time,  the  energy  used  to  operate  the 
device  has  been  reduced  from  150  watts,  as  used  in  the  Holmes- 
Alderson  cut-out  on  a  240-volt  circuit,  to  about  half  a  watt. 

In  all  the  types  of  such  lamps  the  operating  principle  is  the 
catalytic  property  of  platinum,  which  substance,  as  is  well 
known,  increases  in  temperature  in  the  presence  of  hydrogen  or 
hydrocarbon  gas  or  vapour.  Doubt  is  frequently  expressed  as 
to  whether  heated  platinum  retains  this  property  for  any  length 
of  time,  and  althoug-h  there  probably  is  a  change  going  on  in  its 
nature,  at  all  events  superficially,  it  appears  to  be  a  comparatively 
slow  one.  In  this  connexion  it  is  interesting  that  the  platinum  in 
a  Holmes-Alderson  detector  showed  no  diminution  of  catalytic 
action  after  current  had  been  on  continuously  fur  6  weeks:  it 
was  tested  every  2  or  3  days  in  a  Clowes  chamber,  and  operated 
with  as  little  as  1  per  cent,  at  the  end  of  the  6  weeks.  Further,  in 
all  the  types,  the  platinum  is  so  arranged  that  it  can  be  readily 
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removed,  and  a  ne*  piece  inserted,  even  l».\  an  unskilled  work- 
man.  in  vie*  oi  possible  criticism,  il  tnighl  also  l>c  Btated  that, 
although  platinum  costs,  al  the  present  time,  about  twice 
much  as  gold,  the  price  is  not  a  serioue  item,  there  being  only 
metal  to  the  value  of  td.  in  each  of  the  two  Bmaller  forms  oi 
lamp. 

The  form  <>i  apparatus  adapted  for  use  in  bunkers,  in  the 
shaft-tunnel,  or  in  petroleum-tanks  on  board  ship,  or  for  use  in 
mines,  will  be  first  dealt  with  (Fig.  1).  In  this  type,  when  used 
in  ;i  mixture  of  k;|n  and  air  from  'J  A  per  cent,  upwards,  within  a 
minute  or  two  a  small  bell  or  buzzer  commences  to  sound,  and 
continues  to  do  so  until  the  lamp  is  removed  from  the  mixture. 

In  the  construction  of  this 
device  two  compound  metal  strips 
are  fixed  near  one  another  in  such 
a  manner  that,  under  ordinary 
conditions,  their  free  ends  do  not 
make  contact.  Underneath  one 
of  these  strips  is,  fixed  in  clips,  a 
short  Length  of  platinum  wire. 
readily  removable,  similar  to  an 
ordinary  clip-fuse,  connected  in 
series  with  the  lamp.  When 
additional  heat  is  generated  in  the 
platinum  by  catalytic  action,  the 
compound  strips  touch,  and  there- 
by complete  the  circuit  through 
a  bell  or  buzzer.  The  use  of  a 
second  compound  strip,  instead  of  a 
fixed  contact,  compensates  for  vari- 
ations of  atmospheric  temperature. 

To  swit<  li  the  light  off  and  on,  a  screw  in  the  cover  is  used, 
and  anj  in  unite  spark  which  may  be  generated  is  confined  within 
the  gauze-protected  case. 

Means  are  also  provided  for  testing  the  working  of  the 
apparatus  by  artificially  heating  the  platinum  wire  to  a  bright 
red  heat.  This  is  done  by  slightly  unscrewing  the  cover,  thus 
connecting  a  resistance  in  parallel  with  the  lamp  and  increasing 
the  current  through  the  platinum  wire.  Occasional  testing 
ensures  a  clean  and  active  surface  on  the  platinum  wire. 


Fig.  1.  Hol.mks-Rai.ih  <.a-- 
detecting  portable  electric 
Lamp,  giving  audible  warn- 
ing. 
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Another  form  of  the  apparatus  is  somewhat  smaller,  and  is 
adapted  to  miners'  electric  lamps  (Fig.  2).  It  can  be  readily  set 
for  various  percentages,  from  2\  per  cent,  upwards,  and  is  so  con- 
structed that,  when  brought  into  action  by  the  presence  of  gas, 
the  light  is  either  extinguished  altogether  or  merely  dimmed. 
The  dimming  of  the  light  seems  to  the  author  to  be  preferable 
to  complete  extinction,  for  the  reason  that  it  will  afford  a  glimmer 
to  enable  the  user  to  find  his  way  about,  but  will  at  the  same 

time  render  it  impracticable  for  him  to 
continue  his  work  effectively.  In  order 
to  restore  the  normal  light,  the  lamp 
must  be  unlocked  and  a  new  fuse  in- 
serted, which,  of  course,  can  only  be 
done  at  a  re-lighting  station. 

The  construction  of  this  form  of  the 
apparatus  is  very  similar  to  that  already 
described ;  the  bell  or  buzzer  is  absent 
and  an  ordinary  tin  or  lead-wire  fuse 
employed,  which,  upon  the  compound 
strips'  making  contact,  is  connected 
direct  across  the  battery,  and  at  once 
melts.  In  the  ordinary  way  this  melt- 
ing of  the  fuse  would  extinguish  the 
light ;  but,  by  connecting  a  wire  of  high 
resistance  across  the  fuse-terminals,  the 
current  still  passes,  although,  much 
reduced.  By  the  insertion  of  a  new 
Holmes-Ralph  Gas-    £uge    ^^  llorma}   light   is  restored,    and 
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rate   Lamp,    fitted    with  the  burnt-out  f Use-holders  are  so  adapted 

CUT-OUT.  i  •■■  n 

as  to  be  easily  re-wired. 

As  in  the  buzzer  type,  a  clean  and  active  surface  on  the 
platinum  wire  can  be  maintained,  and  the  proper  working  of 
all  parts  tested,  by  occasionally  connecting  a  resistance  in  parallel 
with  the  lamp.  This  is  very  simply  and  conveniently  done  by 
means  of  a  holder  provided  with  two  contact-studs,  which  are 
connected  together  in  the  handle -by  a  suitable  resistance-wire. 
By  applying  these  contact-studs  to  two  points  of  the  detector, 
the  platinum  wire  is  raised  to  a  bright  red  heat,  and  the  appa- 
ratus so  caused  to  operate. 

It  occurred  to  the  author  that  a  somewhat   more  elaborate 
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I,,,,,,  ,,i  apparatus,  capable  <>i  nut  merel}  detecting  gaa,  but  "l 
showing  the  actual  percentage  present,  would  be  of  greater  use  for 
,,itH  iala  in  in i in-- ;  and,  aftei  exhaustive  experiments,  a  Lamp  and 
indicatoi     Figs     I  and   1 1  have  been  developed. 

The  principle  is  thai   the  lamp.  or  a   non-catalytic  wire 

cted  in  series  with  .1  length  of  platinum  wire,  and  a  small 

ential  galvanometer  or  voltmeter  1-  connected  up  to  three 

points  of  the  circuit,  namely,  to  the  two  battery-ends  and  t<>  the 

junction  between  the  lamp  and  the  platinum  wire  (Fig.  5).     The 

voltmeter  has  two  coils,  so  connected  that,  when  the  currents  in 


Fig.  3.  -Froni    view   of   Kolmes- 

Kai in    '  [NG    PORTABLE 

Electric     Lamp,     fitted     with 
indicator. 


Fi«..  4.  Side  View  of  H  lmes- 
Raijph  Gas-detecting  Portable 
Electric  Lamp,  fitted  with 
indicator. 


each  are  equal,  no  movement  is  produced  on  the  pointer  and  mov- 
ing portion  of  the  instrument.  The  length  and  resistance  of  the 
platinum  wire  are  so  proportioned  to  the  resistance  of  the  lamp 
or  the  othei  wire  that,  under  normal  conditions,  the  fall  of 
potential  i-  equal  m  both,  and  therefore  the  currents  in  the 
two  coils  hi  1  In-  inst  1  ■liiin'iit  are  equal. 

When,    however,    the    resistance    of    the   platinum    wire   in- 
s,  a-  it  will  when  the  temperature  increases,  owing-  to  cata- 
lytic action,  the  current  passing  1-  slightly  reduced,  the  voltage 
across  the  lamp  or  wire  becomes  less,  and  the  voltage  across  the 
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platinum  wire  increases.  Currents  of  different  strengths  will 
then  pass  through  the  two  coils  of  the  instrument,  the  moving 
system  of  which  will  then  be  deflected,  such  deflection  being  seen 
by  the  pointer  or  needle  attached.     The  scale  across  which  the 

pointer  moves  can  be 
graduated  to  read 
directly  the  percentage 
of  gas  present.  As 
arranged  at  present,  this 
instrument  will  read  up 
to  about  -4  per  cent.,  the 
scale  being  marked  for 
each  h  per  cent.  Quite 
a  readable  deflection  is 
produced  by  so  small  an 
amount  of  gas  as  £  per 
cent.  The  instrument 
can.  however,  be  readily 
arranged  to  read,  say. 
from  H  to  6  per  cent.,  if 
the  recording  of  such 
small  percentages  as  j 
and  h  is  not  required. 
It  has,  for  two 
reasons,  been  thought 
advisable  to  mount  the 
platinum  wire  in  a 
separate  gauze-protected 
cylinder  (Fig.  4),  instead 
of  putting  it  in  the 
instrument-case.  One 
is,  that  the  platinum  is 
more  accessible  for 
renewal,  should  this 
become  necessary,  and 
the  other,  that  the  instrument-carse  can  then  be  sealed  up  to 
prevent  moisture  from  getting  in,  and  to  prevent  it  from 
being  tampered  with. 

A  hinged  cover  (Fig.  3)  is  provided  for  the  protection  of  the 
glass  dial,  which  cover  also  acts  as  a  reflector  to  throw  light  on  the 


Fig.  5. — Diagram  of  Connexions  of  the 
Holmes-Ralph  Fire-damp  Indicator. 
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dial,  and  as  a  mirror  in  which  the  movement  of  the  pointer  maj 
be  seen  if  the  lamp  be  held  below  the  line  oi  vision. 

I  in-  platinum  is  mounted  on  ;i  holder,  which  -lip*  into  spring- 
clip  contacts,  and  is  readily  removable.  To  screen  it  from 
draught,  it  is  protected  l>y  a  thin  asbestos  tube,  placed  within  the 
gauze-lined  tube. 

A  gas-detecting  device  was  brought  out  man}  years  ago  l>.\ 
the  Siissniann  Electric  Lamp  Company,  and  appears  to  have  con- 
sisted of  a  small  mercury  thermometer  in  which  electric  contacts 
were  sealed,  which  became  connected  by  the  mercurj  column 
when  the  temperature  rose,  the  rise  in  temperature  being  caused 
by  a  small  mass  of  spongy  platinum  aear  the  bulb.  The  defed 
appears  to  have  been,  as  one  would  naturally  conclude,  that  the 
alarm  lamp  was  sometimes  lighted  when  no  gas  was  present,  "i 
versa,  owing  in  the  tan  that  there  was  no  compensating 
device  for  variations  ol  temperature  of  the  atmosphere  in  which 
the  lamp  mighl  he  used. 

The  effect  oi  petrol-vapour,  instead  of  coal-gas,  i-  of  interest, 
the  presence  of  the  vapour  being  clearly  indicated,  as  are  also 
other  gases  or  vapours  such  as  ether,  turpentine,  benzene,  etc. 

In  conclusion,  it  ha-  been  stated  that  the  absence  of  means 
for  detecting  inflammable  gas  ha-  been  one  of  the  chief  factors 
in  retarding  tin-  adoption  of  electric  lamps  for  mining  work: 
ami  it  i-  hoped  that  the  apparatus  described  may  go  a  step 
towards  the  ultimate  replacement  of  the  so-called  "  safety'"  oil- 
lamp  by  one  lit  by  electricity. 


Mr.  George  J.  Ralph  I  N"ewcastle-upon-Tyne),  during  the  read- 
ing of  the  paper,  experimentally  illustrated  it  with  examples  of 
t  he  lamp. 

Mr.  \V.  C.  Blackett  (Sacriston)  wrote  that  he  was  much 
interested  in  the  appliance,  ami.  from  what  he  had  seen  of  it.  he 
thought  that  it  would  prove  to  be  a  really  reliable  percentage-test 
tor  tire-dam]),  and  particularly  useful  under  the  new  legislation. 

Mr.  John  II.  Merivale  (Acklington)  suggested  that  one  or 
two  lamps  should  he  tested  underground. 

Mr.  Ralph  -aid  that  arrangements  were  already  being  made 

to  have  this  done. 
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Prof.  Henry  Louis  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  it  seemed  to  him  rather  important  that  the 
calibration  should  be  made  with  pure  marsh-gas,  and  not  with 
coal-gas  or  any  substitutes.  He  congratulated  Mr.  Ralph  upon  the 
important  step  which  he  had  taken  in  the  right  direction  ;  he 
(Prof.  Louis)  had  been  working  for  the  last  12  months  on  an 
attempt  to  produce  an  electric  appliance  for  detecting  fire-damp, 
and  had  not  yet  succeeded  to  anything  like  the  same  extent  as 
Mr.  Ralph  had  done.  He  thought  that  the  step  was  a  very 
important  one,  and  he  hoped  that  Mr.  Ralph  would  give  them  an 
instrument  calibrated  in  marsh-gas,  in  order  to  prevent  any  mis- 
takes on  that  score. 

Prof.  W.  M.  Thoknton  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that,  through  the  kindness  of  Mr.  Ralph,  he  had  been 
working  for  the  last  few  weeks  with  the  device  in  some* mixtures 
of  gas  and  dust,  and  had  come  to  the  conclusion  that  it  was  about 
the  most  reliable  appliance  that  one  could  possibly  have,  from  the 
point  of  view  of  accuracy  and  reliability.  Some  days  previously, 
with  a  view  to  testing  the  action  of  coal-dust  upon  it,  he  had 
had  the  device  rigged  up  in  an  explosion-chamber,  and  blew  dense 
clouds  of  dust  upon  it  for  a  long  time,  without  any  effect  at  all 
upon  the  readings.  That,  he  thought,  was  an  important  point, 
because  not  only  had  it  to  be  tested  in  gas,  but  dust  was  present 
in  the  atmosphere,  and  it  should  be  known  that  the  small  amount 
of  dust  that  got  into  the  heater  did  not  affect  its  accuracy  at  all. 

Mr.  J.  B.  Atkinson  (H.M.  Inspector  of  Mines,  Newcastle- 
upon-Tyne)  said  that  Mr.  Ralph  was  very  much  to  be  congrat- 
ulated upon  his  device,  which  seemed  to  be  accurate  both  quanti- 
tatively and  qualitatively.  The  progress  of  electric  lamps  had 
not  been  so  fast  in  collieries  as  one  would  have  expected  ;  in  fact, 
he  believed  that  the  only  colliery  that  used  electric  lamps  on  a 
large  scale  in  this  country  was  Murton.  Perhaps  Mr.  E.  Seymour 
Wood  would  be  able  to  give  them  some  particulars,  especially  with 
regard  to  the  objection  about  such  ajamp  not  indicating  fire-damp 
like  an  ordinary  safety-lamp,  although  that  objection,  so  far  as  he 
knew,  had  never  been  felt  at  Murton  Colliery.  He  did  not  know 
that  there  had  been  any  case  there  where  men  had  been  overcome 
or  inconvenienced  by  the  presence  of  fire-damp  that  was  not  indi- 
cated by  the  lamp  which   they  were  using;    but  there  was  an 
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denl  recently  in  South  Wales  which,  bo  far  as  heoould  gather, 
happened  when  electric  lamps  were  in  use.  The  men  using  them 
were  overcome  bj  gas,  but  uo1  in  the  ordinary  course  oi  working; 
he  thoughl  that  thej  were  letting  off,  or  expecting,  a  body 
of  gas  Willi  regard  to  the  sounding  apparatus  attached  to  i  1m- 
lamp,  he  thoughl  thai  an  ordinary  coal-hewer  might  feel  himself 
quite  aafe  with  it,  and  he  sineerelj  trusted  thai  Mi.  Ralph's 
invention  would  give  more  impetus  to  the  use  of  electric  Lamps  in 
mines,  In-,  .him-  it  would,  he  believed,  increase  Bafety. 

Mi    I.    Seyi i  Wood  (Murton  Colliery)  said  that  at  Murton 

there  were  some  2,000  electric  lamps  in   use  every  day.      With 

ird  to  tlit-  coal-hewers,  the  system  was  thai  the  depu 
carried  safety-lamps,  and  they  and  the  other  officials  took  care  to 
have  every  place  free  from  gas.  In  every  other  branch  the 
chargem&a  had  safety-lamps  and  the  ordinary  worker  an  electric 
lamp.  An  apparatus  of  the  kind  before  them  looked  very  nice, 
and  they  had  had  a  very  fine  demonstration  with  it:  but,  before 
he  said  anything  more,  he  would  like  to  have  an  opportunity  of 
test  \i\g  it. 

The  President  (Mr.  M  .  W.  Parrington)  said  thai  the  members 
were  very  much  indebted  to  .Mr.  Ralph,  and  he  bad  pleasure  in 
proposing  that  lit."  be  accorded  a  hearty  vote  of  thanks. 

The  resolution  was  cordially  adopted. 


Mr.  Berenl  GonrachGullachsen's  paper  on  "The  Working  of 
the  Thick  Coal-seams  of  Upper  Silesia"  was  taken  as  read,  as 
follows  :  — 
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THE  WORKING  OF  THE  THICK  COAL-SEAMS  OF  UPPER 

SILESIA. 

By  BERENT  COXRAD  GULLACHSEN. 
I. iNTRODrCTIOX. 

The  Upper  Silesian  coal-field,  which  has  an  area  of  2,1G0 
square  miles  (5,600  square  kilometres),  is  situated  in  the  south- 
eastern corner  of  Prussia,  stretching  also  to  the  south  into 
Austria,  and  to  the  north-east  into  Russian  Poland.  It  extends 
from  Tarnowitz  (Prussia)  in  the  north,  to  Teschen  (Bohemia)  in 
the  south,  and  from  Ratibor  (Prussia)  in  the  west,  to  Krzes- 
zowice  (Austrian  Poland)  in  the  east. 

The  character  of  the  coal-seams  varies  considerably,  both  in 
composition  and  in  thickness,  and  it  is  only  in  the  northern 
portion  of  the  coal-field,  stretching  from  Zabrze,  in  the  west,  to 
Myslowitz,  in  the  east,  a  distance  of  about  15|  miles  (25  kilo- 
metres), that  thick  seams  occur.  In  this  district  they  are  very 
numerous,  and  many  of  them  are  of  great  thickness. 

Fig.  1  (Plate  XV.)  is  a  section  of  the  strata  from  Zabrze  to 
Myslowitz,  and  Table  I.  gives  the  average  thickness  of  the  coal- 
bearing  strata  and  the  percentage  of  workable  seams  met  with. 

Table  I.— Average  Thickness  of  the  Coal-bearing  Strata  and 
Percentage  of  Workable  Seams  from  Zabrze  to  Myslowitz. 


Strata. 

Ave,  aye  Thickness  of  the  Coal- 
measures. 
Metres.                              Yards. 

Percentage  of 
Workable 

Seams. 

Crzescher     . . . 

2,700 

2,952-809 

3-2 

Saddle 

250 

273-408 

11-7 

Rybnik 

4,100 

4,483-895 

1-9 

Totals  ...         7,050  7,710112  274 

The  workable  coal-seams  amoitnt  to  the  great  thickness  of 
about  634^  feet  (193^  metres).  The  strata  in  the  Saddle  and 
Rybnik  zones  are  chiefly  composed  of  sandstones  and  conglom- 
erates, with  a  small  quantity  of  shale,  while  in  the  Crzescher 
zone  they  are  chiefly  shales.  The  Saddle  strata  are  those  in 
which  the  seams  are  chiefly  worked,  containing  as  they  do  some 
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gve  ,,,  eighj  workable  seams  of  from  5  to  323  tl'r'  ' '  •"'  ,n  1° 
metres)  in  thickness,  together  giving  nearlj  98|  feet  (30  metres) 
oi  workable  coal,  chiefly  steam  and  household,  very  little  being 
suitable  for  coking  or  for  gas-production. 

The  inclination  of  the  seams  is  no1  great  in  any  pari  of  the 
district,  the  average  gradient  being  about    1<>  degrees;  but, 
the  eastern  boundary  is  approached,  they  dip  more  steeply. 

The  workable  seams,  and  their  average  thickness,  in  the 
I      d  nand  Mine,   Kattowitz,  areas  follows:  — 

i 

I        i        I  in  li.s.  \l 

Seam  V 

i  VI 

Seam  IX. 
Eoffnunga  Seam 
Bliicher  Seam    ... 
Fanny  Seam 
( rliick  Seam 
Caroline  Seam  ... 
Andreas  Seam  I. 
Andreas  Seam  II. 
Andreas  Seam  III. 

i  he  Fannj  Seam  is  frequently  separated  from  the  Gliick 
Seam  by  a  band  of  shale  only  12  to  20  inches  (30  to  50  centi- 
metres)  thick. 

IL— Methods  of  Working. 

The  methods  of  working  the  thick  seams  are  (1)  general 
method  of  working,  and  (2)  special  method  of  working-,  with 
sand-filling.  There  are  several  variations  of  the  general  method, 
according  as  the  seams  are  flat  or  very  steep;  but  the  method 
described  below  is  adopted  in  the  majority  of  the  mines,  few  of 
which  are  at  present  working  below  the  l,968|-foot  (000-metre) 
level. 

(1>  General  Method  of  Working:  (a)  Winning-plaees. — In  all 
the  workings  considerable  work  is  done  in  driving  stone  drifts, 
levels  being  set  away  from  the  shaft  every  328  feet  (100  metres) 
from  the  surface,  and  these,  cross-cutting  the  measures,  intersect 
each  seam  in  1  m  n. 

A  drift  having  reached  the  seam,  winning-places,  about  10 
feet  (■'!  metres)  in  width  and  r.J,  feet  (2  metres)  in  height,  are  Bet 
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away,  two  places  being  driven  parallel  to  each  other  42^  feet 
(13  metres)  apart,  centre  to  centre,  thus  leaving  a  pillar  of  coal 
32§  feet  (10  metres)  thick  between  them.  Cross-cuts  are  driven  for 
ventilating  purposes  every  82  feet  (25  metres),  one  of  the  places 
being  used  as  the  main  intake  and  the  other  as  the  return. 
As  soon  as  328  feet  (100  metres)  have  been  driven  in  this  manner, 
two  places  are  set  away  to  the  rise ;  but  in  this  case  cross-cuts 
are  driven  every  32|  feet  (10  metres).  These  two  places  are 
continued  for  328  feet  (100  metres),  one  of  them  being  used  as 
a  self-acting  incline  for  the  transport  of  the  coal  down  to  the 
"ground-level,"  as  the  main  intake  is  called,  the  other  as 
a  travelling-way.  thus  keeping  the  miners  from  using  the 
incline.  Two  places  are  now  set  away  right  and  left,  but  at  the 
same  time  the  ground-level  and  return,  as  well  as  the  incline 
and  travelling-way,  are  continued.  At  each  328  feet  (100 
metres)  that  the  ground-level  proceeds,  new  inclines  and  travel- 
ling-ways are  set  away  until  the  ground-level  reaches  the 
boundary,  and  at  every  328  feet  (100  metres)  that  the  incline 
ascends,  places  are  set  away  right  and  left,  until  the  inclines 
reach  the  ground-level  above,  which  in  the  case  of  a  seam  with  a 
dip  of  12  degrees  will  be  after  they  have  been  driven  about 
1,640  feet  (500  metres),  in  which  length  four  middle  levels 
will  have  been  set  away.  In  all  cases  the  places  are  nearly  10 
feet  (3  metres)  in  width  by  6J  feet  (2  metres)  in  height,  except 
the  cross-cuts,  which  are  only  6h  feet  (2  metres)  in  width. 

Bore-hammers,  driven  by  compressed  air,  are  used  for  driving 
the  places;  and  gas  being  practically  unknown,  explosives, 
chiefly  powder  fired  by  fuses,  are  used.  Very  little  timbering  is 
required,  as  the  coal  is  generally  hard,  and  forms  a  good  strong 
roof. 

Two  men,  a  hewer  and  a  filler,  are  employed  in  each  winning- 
place  ;  the  former  works  with  the  bore-hammer,  puts  in  and  fires 
the  shots,  sets  the  timber,  aud  gets  the  coal  down;  whilst  the 
latter  fills  the  coal  into  the  tubs,  and  transports  them  to  and 
from  the  incline. 

(h)  Broken  Workings. — Work  in  the  "  broken  "  is  commenced 
either  at  the  boundary,  or  at  any  place  where  the  middle  level 
reaches  old  workings;  and,  as  the  working  always  retreats  and 
descends,   the   coal   is   thus   gradually   worked    out   towards   the 
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g round-levels.  A  broken  place,  about  20  feel  (6  metres)  wide 
first  sel  away  Erom  a  winning-place,  and  ie  driven  up  the  incline 
of  the  Beam,  and  the  coal  broken  down  by  shots  until  the  roof 
«>l  the  seam  ie  reached  ;  this  is  continued  for  32|  feel  I  in  metres), 
thai  is,  until  it  reaches  the  old  workings  above.  As  a  rub 
barrier  of  coal  from  •">!  to  6$  feet  '1  to  2  metres)  thick  is  left 
between  the  working-place  and  the  old  workings,  in  order  to 
protect  the  men  from  stones  Calling  in  from  the  old  workings, 
and  another,  about  LO  feel  (3  metres)  thick,  on  one  side  of  the 
place,  luu  the  greater  portion  of  these  barriers  is  worked  later. 
Fig.  2  (Plate  XV.)  shows  the  method  of  working  a  district, 
and  tin-  course  of  the  ventilation.  After  all  tlio  coal  has  been 
extracted  from  the  centre  of  the  pillars,  and  the  place  securely 
timbered,  the  barriers  are  worked  and  as  much  coal  as  possible 
extracted.  Great  care  has  to  be  taken  in  working  the  barriers, 
as  there  is  always  the  danger  of  the  old  workings  breaking 
through,  and  of  the  barriers  partly  falling  away  on  the  men. 
Being  often  from  26  to  32|  feet  (8  to  10  metres)  in  height,  they 
form  the  most  difficult  portion  of  the  coal  to  Becure,  and  con- 
sequently  much  of  it  is  often  lost,  especially  where  the  roof  is 
poor,  the  loss  amqunting  in  many  mines  to  between  10  and  18 
per  cent.  By  sand-filling  the  gob,  however,  this  loss  is  reduced 
to  between  ;,>  and  5  per  cent. 

Six  men  are  employed  in  each  broken  place,  three  hewers 
and  three  fillers,  the  latter  also  acting  as  putters,  taking  the  full 
tub  to  the  incline,  whence  it  is  run  down  to  the  level  below,  the 
filler  waiting  for  and  returning  with  the  empty  tub. 

The  coal  in  the  broken  is  worked  by  two  methods  (Figs.  3 
and  4,  Plate  XV.).  The  method  shown  in  Fig.  3  is  that  most 
generally  employed.  The  coal  is  first  undermined,  then  heavy 
charges  of  powder  are  put  in  near  the  roof,  and  large  quantities 
of  coal  are  brought  down.  The  method  shown  in  Fig.  4  is  only 
adopted  in  cases  where  the  coal  is  soft  and  liable  to  break  away, 
and  in  the  case  of  a  weak  roof. 

Fig.  5  (Plate  XV.)  shows  the  general  method  of  timbering, 
but  omits,  for  sake  of  clearness,  the  numerous  small  pieces  of 
split  timber  and  planks  which  are  placed  above  the  capping 
timber,  in  order  to  prevent  small  pieces  of  stone  from  the  roof 
from  falling  upon  the  miners.  <  >n  the  pillar  being  worked  out ,  as 
much  timber  as  possible  is  drawn,  but  it   is  usual  to  leave  the 
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side  props  a,  b  (Fig.  5,  Plate  XT.),  as  a  protection  during  the 
working  of  the  barrier  at  the  side  of  the  next  lift.  Much  of  the 
timber  has  to  be  left  in,  especially  in  the  case  of  sand-filling, 
when  no  risk  has  to  be  run  of  the  roof  breaking  in. 

At  the  same  time  as  lifts  are  being  taken  off  in  the  upper- 
most level,  new  places  are  set  away  from  the  incline,  and  driven 
to  the  boundary,  where  new  lifts  are  also  set  away,  and  so  con- 
tinued downwards  until  the  last  level  above  the  return  is  reached, 
the  pillars  below  this  being  left  in  as  a  protection  to  the  return. 
The  last  pillars  to  be  extracted  are  those  on  both  sides  of  the 
incline,  beginning  from  the  top,  and  as  they  are  worked  out, 
the  incline  drum  is  gradually  moved  down,  pillar  by  pillar,  until 
the  bottom  one  is  finally  reached,  the  district  being  then  com- 
pletely worked  out. 

When,  for  some  reason  or  other,  it  is  desired  to  extract  the 
pillars  rapidly  from  a  district,  the  following  method  (Fig.  6, 
Plate  XV.)  is  employed.  Half-way  between  the  inclines,  that 
is,  164  feet  (50  metres)  from  each,  a  third  incline  is  driven  from 
one  level  to  the  level  above.  At  the  top  of  this  incline,  lifts 
are  set  away  on  both  the  right-  and  left-hand  sides,  one  pillar, 
32|  feet  (10  metres)  in  width,  being  left  to  protect  the  incline 
top,  this  pillar  being  worked  out  last.  Thus,  this  middle 
incline  is  used  for  the  extraction  of  three  lifts,  which,  each  being 
about  32j  feet  (10  metres)  in  width,  gives  a  total  of  98^-  feet 
(30  metres),  leaving  114|-  feet  (35  metres)  of  coal  on  each  side 
to  be  won  from  the  other  two  inclines.  In  this  manner  the 
district  is  rapidly  worked  out.  The  middle  incline  also  serves 
the  purpose  of  ventilating  the  workings  more  efficiently. 

SjJecial  Method  of  Working,  icith  Sand-filling. — In  the  major- 
ity of  the  thick-coal  mines  of  Upper  Silesia,  sand-nlli)ig  is  now 
being  employed  more  or  less  extensively.  It  is  especially 
advantageous  where  spontaneous  combustion  is  prevalent,  and 
in  mines  worked  under  towns,  railways,  rivers,  etc. 

The  method  may  be  divided  into  (a),  in  which  the  coal  is 
partly  replaced  by  sand,  and  (b),  in  which  the  coal  is  entirely 
replaced  by  sand.  The  former  method  is  chiefly  employed,  but 
the  latter  is  necessary  in  working  the  thick  seams  under  either  a 
town  or  an  important  building,  and  is  also  much  used  to  allow 
of  the  seams  being'  worked  in  two  horizontal  slices. 
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(a)  When  tht  Coalu  Partly  Replaced  by  Sand.  This  method 
rule,  onlj  adopted  in  the  case  of  :i  number  of  worked-oul 
pillars,  for  the  purpose  oi  supporting  some  important  under- 
ground level;  bul  ii  is  also  frequently  employed  for  the  preven- 
tion of  the  spreading  of  a  mine  fire,  in  which  case  the  following 
procedure  is  adopted.  The  workings  are  Laid  out  practically  in 
the  same  manner  as  in  the  genera]  method  of  working,  with  the 
objeci  of  dividing  the  whole  workings  into  districts  having  an 
area  <>t  L,184  square  feel  (110  square  metres),  bo  thai  any  distrid 
m;i\  be  rapidlj  Isolated. 

A.s  will  be  seen  from  Fig.  7  (Plate  XV.),  the  method  consists 
in  making  two  barriers  of  sand,  each  I"  feel  (15  metres)  in  width, 
at  the  side  of  each  district.  In  order  to  do  this,  a  place  is  set  away 
from  the  ground-level,  41  feet  (12^  metres)  from  the  incline,  and, 
after  being  driven  to  the  rise  for  a  distance  of  32|  feet  (10 
metres),  places  arc  set  away  right  and  left,  and  driven  24A  feet 
(7|  metres)  in  both  directions,  thus  forming  a  face  49  feet 
(15  metres)  in  length,  which  is  then  worked  off  in  ascending 
slices.  When  the  face  lias  advanced  some  49  to  05i  feet  (15  to 
20  metres)  a.  small  incline-wheel  is  put  in,  and  the  coal  incline- 
down  to  the  level,  the  wheel  being  moved  forward  as  the  face 
advances.  The  place  being  49  feet  (15  metres)  in  width,  a 
barrier  of  coal,  Kii  feet  (5  metres)  wide,  is  thus  left  on  both 
sides,  and  occasionally  places  are  driven  through  the  barrier  to 
the  incline  for  the  purpose  of  ventilation.  When  within  32|  feet 
(10  metres)  of  the  boundary  of  the  district,  the  place  is  stopped 
and  a  connexion  made  with  the  incline,  ami  along  this  drive 
the  sand-filling  pipe-line  is  laid,  and  carried  to  the  top  of  the 
woi  ked-out  area.  Barriers  are  now  built  at  all  entrances  (Fig.  7, 
Plate  XV.),  and  when  they  are  completed  sand-tilling  is  com- 
menced, and  carried  on  until  the  entire  area  is  filled  up.  A 
second  barrier  is  formed  in  a  similar  manner  at  the  other  side  of 
the  district.  The  area  of  coal  remaining  between  the  two  sand- 
barriers  is  now  removed  by  the  general  method  of  working.  As 
will  be  seen  from  Fig.  7  (Plate  XV.),  there  are  only  four  en- 
trances  to  a  districi  :  consequently  in  the  case  of  fire  breaking 
out,  all  that  is  necessary  is  to  erect  four  dams,  one  at  each  end  of 
the  incline  and  of  the  travelling-way,  and  thus  cut  off  completely 
the  air-supply  and  extinguish  the  fire.  This  method  of  working 
is  especially  applicable  to  many  of  the  seams  of  Upper  Silesia, 
which  are  very  liable  to  spontaneous  combustion. 
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(h)  Where  the  Coal  is  Entirely  Replaced  by  Sand. — This 
method  is  employed  in  the  working  of  seams  from  20  to  39|-  feet 
(8  to  12  metres)  thick.  The  seam  is  worked  in  two  slices,  the 
pillars  being  worked  out  in  an  ascending  order  (Fig.  8,  Plate  XV.). 
The  coal  is  first  abstracted  from  pillar  No.  1  in  the  usual  manner, 
the  pillar  being  about  32f  feet  (10  metres)  wide  and  long,  and 
should  the  seam  be  32|  feet  (10  metres)  thick,  the  lower  half  only 
is  worked.  A  barrier  of  coal,  Bl,  about  10  feet  (3  metres)  wide  is 
left,  and  dams  Dl  and  1)2,  built,  the  sand-filling  pipes  being 
brought  through  the  top  of  dam  D2,  and  sand  filled  into  the 
worked-out  area.  Pillar  No.  II.  is  then  worked  together  with 
barrier  Bl,  and  dams  D3  and  Dl  built,  the  sand-filling  pipes 
being  brought  through  the  top  of  dam  Dl,  and  sand  filled  into 
the  worked-out  area.  At  the  same  time  as  these  arrangements 
are  being  carried  out,  pillar  No.  III.  is  being  worked,  the  place 
being  driven  to  the  rise  with  a  width  of  23  feet  (7  metres),  thus 
leaving  a  barrier  B2,  10  feet  (3  metres)  in  width,  as  a  protection 
against  the  sand  in  pillar  No.  1.  The  barrier  B2  is  extracted 
after  the  other  portion  of  the  pillar  is  worked  out,  only  barrier 
B3  being  left.  Dams  Db  and  DQ  are  now  built,  and  this  pillar 
is  likewise  filled  with  sand.  Thus  the  work  proceeds  in  a  diagonal 
line  towards  the  incline,  and  when  all  the  pillars  in  the  district 
have  been  removed  and  replaced  by  sand,  the  remaining  overlying 
half  of  the  seam  is  worked  in  precisely  the  same  manner.  The 
great  advantages  of  working  by  this  method  are  that  very  little 
coal  is  lost  (only  about  3  to  5  per  cent.),  and  smaller,  and  therefore 
cheaper,  timber  is  used,  the  greater  portion  of  which  is  secured 
for  further  use,  as  the  timber  in  the  lower  portion  can  be  drawn 
out  of  the  sand  from  the  workings  above. 

III. — Loss  of  Coal  in  the  Different  Methods. 

In  the  general  method  of  working,  the  percentage  of  coal  lost 
is  high,  as  not  only  has  much  coal  to  be  left  unworked  in  the  form 
of  barriers,  but  in  districts  that  are  worked  under  towns  or  vil- 
lages, etc.,  a  quantity  has  also  to  -be  left  for  the  support  of  the 
strata.  Coal  is  also  often  lost  owing  to  the  outbreak  of  fire,  and  it 
is  estimated  that  by  this  method  of  working  as  much  as  25  per 
cent,  is  lost.  The  sand-filling  methods  are  now  being  more  and 
more  extensively  used  in  Upper  Silesia,  and  it  is  estimated  that,  in 
mines  in  which  the  coal  is  partly  replaced  by  sand,  the  loss  is  from 
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10  to  I •'  per  cent.,  while  in  mines  in  which  the  coal  is  entirely 
replaced  bj  sand,  the  loss  is  onlj   from  3  to  5  per  cent.,  a  Lai 

ng  in  the  cosi  of  timbering,  when  the  seams  are  worked  in 
two  si  ices,  being  also  effected. 

The  method  of  replacing  the  coal  entirely  by  sand,  as  already 
described,  is  thai  mosi  Frequently  employed;  but  there  are,  of 
course,  oumerous  variations  to  suit  the  special  conditions  of  each 
mine. 

IV.    -Ventilation. 

The  ventilation  oi  the  mines,  which  is  illustrated  in  Fig.  2 
(  Plate  \Y.),  presents  qo  special  difficulties.  The  airways  are 
ut  large  area,  the  mines  are  not  deep,  and  no  gas  is  met  with. 
Mosi  oj  (lie  mine-  have  severa]  shafts,  generally  two  upcasts  and 
often  two  or  three  downcasts;  thus,  for  example,  the  Ferdinand 
Mine,  near  Kattowitz,  has  no  less  than  five  downcast  and  two 
irpcasl  shafts,  and,  as  might  be  expected,  the  ventilation  is  excel- 
lent. 

V. — Haulage. 

Between  each  ground-level,  or  328-foot  (100-metre)  level, 
there  are  four  or  five  middle  levels,  the  coal  being  conveyed  from 
these  to  the  ground-levels  in  tubs  carrying  nearly  12  hundred- 
weight (600  kilogrammes)  by  means  of  self-acting  inclines.  On 
reaching  the  ground-level,  the  tubs  are  made  up  into  sets,  horses 
being  used  for  this  purpose,  and  the  sets  are  then  conveyed  to 
the  shaft  either  by  rope-haulage  (endless  rope  being  chiefly 
employed)  or  by  electric  locomotives,  a  method  of  transport  that 
is  ruining  increasingly  into  use  in  I  pper  Silesia. 

VI. — Labour. 

Labour  is  fairly  plentiful,  hut  large  numbers  of  Russian 
Pole-  are  employed,  and  for  this  reason  it  is  desirable  that  every 
official  of  the  mine  should  speak  Polish.  The  men  (including 
hewers,  tillers,  and  incline-attendants)  work  10-hour  shifts, 
descending  at  6  a.m.  and  ascending  at  4  p.m.;  12-hour  shifts 
are  worked  by  shaft-attendants  when  coal  is  not  being  drawn, 
by  shifters,  and  by  the  men  employed  in  sand-filling. 

Both  the  hewers  and  fillers  are  paid  by  the  number  of  tubs 
filled,  fifty  (equal  to  30  tons  of  coal)  being  an  average  number 
in  the  broken  places  :  each  filler  has  thus  to  fill  about  10  tons  per 
shift      The  hewers  working  in  an  easily-worked  pillar  will  earn 
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between  6s.  and  Ts.  per  shift,  and  the  fillers  between  5s.  and  6s., 
but  in  this  pillar-work  there  is  always  more  danger  than  in  the 
winning-places. 

Table  II.  gives  the  average  wages  earned  during  the  year  1909 
by  the  different  classes  of  labour  employed  at  ten  of  the  largest 
mines  in  Upper  Silesia. 

Table  II.  —Average  Wages  Ear>ed  by  Workmen. 

Average  Wage  per  Shift. 
Class  of  labour. 

Hewers       

Fillers         ...         

Timberers,  stonemen,  etc. 
Female  labour,  at  surface  only 
Boy  labour,  14  to  16  years  of  age 

The  average  quantity  of  coal  obtained  per  hewer  per  10-hour 

shift  is  4'72  tons  in  the  winning-places,   and  9'87  tons  in  the 

broken. 

TIL — Accidents. 

The  number  of  fatal  accidents  is  high  ;  for  example,  a  mine 
in  the  Beuthen  district,  employing  2,144  men,  in  the  year  1908 
had  a  total  of  415  accidents,  10  of  which  were  fatal  ;  and  in  the 
year  1909,  with  1,920  men,  the  numbers  were  354  and  7  respec- 
tively. The  great  majority  of  accidents,  as  might  be  expected, 
are  caused  by  falls  of  roof  and  coal  from  the  sides,  a  not  very 
large  piece  of  stone  falling  from  the  roof  of  a  seam  32|  feet 
(10  metres)  high  being  sufficient  to  kill  a  man. 

Till. — Costs. 
The  average  working-cost  per  ton  of  coal  at  the  surface   is 
6s.  3|d.  (6-30  marks),  made  up  as  follows:  — 


s. 

d. 

Mark,. 

Underground  labour 

3 

°5 

3-03 

Surface  labour 

0 

10" 

0-82 

Materials,  including  sand-filling 

1 

s 

1-70 

Office,  management,  etc... 

0 

3 

0-24 
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0 

G 

0-51 

Totals ."..         6     3j  6-30 

The  cost  of  underground  labour  is  made  up  as  follows:  — 
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The  cost  oi  sand-filling  is  very  \;i i  i :» I >  1  <* ,  as  at  many  mines  it 

,  I  en  hit  ci  I  by  dividing  the  tnonej  spent  on  the  sand-filling  and 
materials  bj  the  total  coal-outpul  of  the  mine.  Thus  al  a  mine 
where  little  Band-filling  is  employed,  the  cost  appears  very  low, 
whereas  al  a  mine  where  ii  Is  extensively  used  the  cosl  appears 
high,  [f  the  calculation  were  made  by  dividing  the  cost  of  filling 
and  materials  bj  the  tons  of  coal  exl  racted  from  the  portion  filled, 
the  cost  would  appeal-  in  l>r  something  between  Is.  unci  Is.  6d., 

rding  to  the  cost  of  obtaining  the  materia]  for  filling.  The 
filling  of  the  entire  area  from  which  the  coal  is  extracted  is  seldom 
necessary.  In  four  Large  mines  in  OppeT  Silesia  in  which  sand- 
filling  is  used  extensively,  and  in  sufficient  quantities  to  suit  the 
condition-  of  the  mines,  the  cosl  in  the  seams  where  sand-filling 
is  used  i-  between  6d.  and  9d.  per  ton.  To  be  set  against  this 
cost  i-  the  fact  that  about  L5  per  cent,  more  coal  is  secured,  less 
payments  are  made  for  surface-damage,  and  a  saving  in  the  cost  of 
timber  is  effected. 

The  cosl  oi  undressed  pitchpine  in  Upper  Silesia  is  at  present 
as  follows  : — 

s.      (1.  Marks. 

26£  feet  (8  metres)  long 4    0£  4-04 

29$  feet  (9  metres)  long 4    2|  4-20 

32|  feet  (10  metres)  long  4  10  4-84 

The  timber  is  seldom  treated  in  any  way  to  prevent  decay, 
except  when  for  use  in  main  roads. 

The  workmen-  insurance  is  a  cost  of  some  interest,  and  adds 
about  3d.  per  ton  to  the  working-cost;  in  the  costs  given  this 
item  is  divided  proportionately  between  the  surface  and  the 
underground  labour. 

IX. — Output,  Etc. 

In  the  German  portion  of  the  coal-field,  during  the  year  1909, 
fifty-seven  collieries  were  working,  employing  116,593  persons 
and  producing  a  total  of  34,656,638  tons  of  coal,  of  a  value  of 
about  £15,434,000  (308,679,964  marks),  the  average  selling-price 
per  ton  being  8s.  lid.  (890  marks). 

In  conclusion,  the  author  desires  to  express  his  indebtedness 
to  Heir  Bergrat  Williger  for  the  facilities  afforded  to  him  in 
his  invest  igat  ions. 

The  PRESIDENT  (Mr.  M.  W.  Parrington)  proposed  a  vote  of 
thanks  to  Mr.  Gullachsen  for  his  paper,  which  was  adopted. 
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Fig.  5.-General  Method  of  Timbering. 


Fig.  6. 


Fig.  8.— Coal  Entirely  Re 


placed  by  Sand. 


YoJLLXn.PlATEl. 


J'o i//us/ru/r M':fierrtit  fo/i/vitt ' {lii/iurhsen's  /hpe/or/"J7ir >  Hbrfcuu/o/'/Ae Y'//j/A  Codl-scams a '!Upper •Silesia  Voj.  Xl.llJ'i    i 


Fig.  1.— Section  of  Strata  from  Zabrze  to  Myslowitz. 


Horizontal  Scale,  3  Miles  to  1  Inch. 
Vertical  Scale,  1,500  feet  to  I  Inch. 


Fig.  2.— Method  of  Working  a  District,  the   Arrows  showinc- 
the  Course  of  the  Air-current. 
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Fig.  3.— General  Method  of  Working 
the  Broken  Coal. 


Fig.  4.— Special  Method  of  Working  the  Broken  Coa 
when  Soft,  or  when  the  Roof  is  Weak. 


Fig.  5.-General  Method  of  Timbering 
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Fig.  6.- 

-Method  of  Working  Adopted  for  the  Rapid 
Extraction  of  Pillars. 

□E 

~T]D~f'l  ]!  1 

•mi        II  1 

DC 

WW~\$r?\ 

;i  ii     nn 

!    II            II            II            II            II    1 

w 

DC 

ii       ii  i 

i 

UL 

2 

ntz 

11 

i  ii       ii       1       1       II  I 

□LZ 

II         II 

ii       ii  i 

DC 

II       — X- 

i  II         II         II          II         II   1 

Fig.  7.— Coal  Partly  Replaced  by  Sand,  Showing  Method 
Adopted  to  Prevent  the  Spreading  of  a  Mine-fire 


Fig.  8.— Coal  Entirely  Replaced  by  Sand. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

December  9th,  1911. 


Mr.  M.  W.  PARRINGTON,  President,  in  the  Chaie. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
November  25th  and  that  day. 


The   following   gentlemen   were  elected,    having    been   pre- 
viously nominated  :  — 

Members  - 
Mr.   William   Davies,   Colliery    Manager,    West    View,   New    Brancepeth 

Colliery,  Durham. 
Mr.  Frederick  Charles  Swallow,  Mining  Engineer,  Thornbury,  Doncaster. 
Mr.  Harold  Joshua   Whitehead,   Colliery  Manager,  Wigan   Coal   &   Iron 

Company,  Limited,  Clock  Face  Colliery,  near  St.  Helens. 

Associates — 
Mr.  William  Leebetter,  Colliery  Under-manager,  Edith  Avenue,  Usworth 

Colliery,  Washington  Station,  County  Durham. 
Mr.  Isaac  Penney,   Surveyor,  Deaf  Hill  Colliery,  Trimdon  Grange,  County 

Durham. 
Mr  John  James  Turnbull,  Jun.,  Mining  Student,  6,  Queen's  Road,  Jesmond, 

Newcastle-upon-Tyne. 

Students — 
Mr.   Arnold   Heatherington,   Mining   Student,    Kendal,   Birtley,   County 

Durham. 
Mr.  Philip  Kirkup,  Jun.,  Mining  Student,  Howlish  Offices,  Bishop  Auckland. 
Mr.   Charles   Weatheritt   Scott,   Mining    Student,    6,    Evelyn    Terrace, 

Gateshead-upon-Tyne. 


VOL.  LXII.— 1911-1H12. 


DISCUSSION       FREEZING    IS    I  METHOD  01    SINKING. 

DISI  i  SSI01S    "I      Mlf.    W.    B.    WILSON  8     PAPEB    <>\ 
l  BE  AD\  \\  I  UJES  OF  FREEZING  as  A   METHOD 
i.l     SINKING    THR01  GB    III.W  [LY-WATERED    OB 
Id  I  IK  i  I.T  GR01  ND 

Mr.  J.  J.  I'll  - 1  (Horden  ( lolliery)  said  thai  he  was  una  hie  to 
be  present  ulioi  the  paper  was  discussed  ai  the  lasl  meeting,  but 
had  contributed  some  written  remarks,  the  accuracy  of  -nine  oi 
the  figures  in  which  had  been  questioned.  He  had  attended 
that  day  to  say  that,  if  his  figures  were  incorrect,  ihey  were 
drawn  from  papers  thai  had  previously  been  read  before  the 
[nstitute,  and  therefore  the  information  contained  in  the  papers 
themselves  musl  have  been  incorrect.  His  statement  that  "it 
was  determined  fco  abandon  the  system  of  pumping  and  to  Freeze 
the  shafts"  when  the  Theresa  Pit,  Dawdon  Colliery,  was  within 
118  feel  nt  the  Ooal-Measures,  and  that  this  process  occupied 
practically  4  years,  had  been  described  by  Mr.  Wood  as  no1  being 
correct.  All  he  (Mr.  Prest)  could  say  was  thai  the  statement  was 
based  on  data  obtained  from  Mr.  Wood's  own  paper,  in  which  it 
was  determined  to  abandon  the  system  of  pumping  and  to  freeze 
with  pumps,  and  that  sinking  operations  under  these  conditions 
ceased  on  May  17th,  1902.1  Further,  it  was  stated  that  the  freez- 
ing tubes  for  this  shaft  were  completely  withdrawn  on  May  25th, 
L9064  Thai  appeared  to  him  to  cover  a  period  of  4  years  and  8 
days.  As  to  the  question  of  the  depth  sunk,  pumping  operations 
ceased  when  the  shaft  was  350  feet  from  the  surface,  and  dark- 
grey  shale,  with  red  shale-bands  Coal-Measure  strata  was 
found  at  a  depth  of  t68  feet  7  inches,§ or  118 feet  7  inches  below  the 
point  where  sinking  with  the  pumps  ceased.  He,  therefore,  could 
not  see,  if  the  paper  was  correct,  any  inaccuracy  in  his  statement. 
And,  in  respect  oi  the  criticism  of  Mr.  Wood,  he  would  also  like 
to  say  that  he  was  not  the  champion  of  any  particular  method  of 
pit-sinking;  to  adopt  such  an  attitude  would  be  equivalent  to 
prescribing  the  same  kind  of  medicine  for  all  kind-  of  disease. 
He  recognized  that  freezing,  .just  as  cementation  and  other  pro- 
cesses of  sinking,  could  be  applied  successfully  under  different 

*  Trans.  Inst.  M.  E.,  1911,  vol.  xli.,  page  349  ;  and  1911,  vol.  xlii.,page  192. 

t  "  Sinking  through  Magnesian  Limestone  and  Yellow  Sand  by  t he  Freezing- 
process  at  Dawdon  Colliery,  near  Seaham  Barbour,  County  Durham,"  by 
E.  Seymour  Wood,  Trans.  In-'.  M.  E.,  190b\  vol.  \xxii.,  page  553. 

%  Ibid.,  page  .">77.  §  Ibid.,  page  573. 
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conditions  to  obtain  the  best  results.  As  to  costs,  Mr.  Wood, 
in  his  paper,  stated  that  the  sods  of  the  Dawdon  Colliery  shafts 
were  cut  on  August  26th,  1899,*  and  that  sinking  with  pumps 
in  the  Theresa  Pit  ceased  on  May  17th,  1902 — that  was,  2f  years 
later;  and  his  (Mr.  Prest's)  estimate  of  the  expenditure  that  had 
been  incurred  dining  that  period  was  £150,000.  If  that  estimate 
was  wrong,  surely  Mr.  Wood  could  supply  the  correct  figures. 
At  any  rate,  at  Blackhall  Winning,  up  to  the  end  of  September, 
1911  (a  period  of  nearly  2  years),  tlie  sum  of  £135,000  had  been 
spent,  which  included  the  cost  of  the  sinking-plant,  all  materials, 
labour,  and  the  sinking  of  the  two  shafts.  At  that  date  the  com- 
bined depth  of  both  the  shafts  was  310  yards,  the  North  Pit 
being  down  144  yards  and  the  South  Pit  160  yards.  Therefore 
he  did  not  think  that  he  had  overestimated  the  cost  at  T)awdon 
Colliery,  when  he  had  said  that  at  the  end  of  2^  years  a  sum  of 
£150,000  would  have  been  spent,  and  he  said  that  with  some 
knowledge  of  the  commercial  side  of  pit-sinking.  He  assumed 
that  this  idle  capital  would  be  worth  6  per  cent,  per  annum 
compound  interest,  and,  for  a  period  of  4  years,  he  could  not 
make  the  compound  interest  less  than  £40,000.  Then,  in  addition 
to  that  amount,  there  was  the  cost  of  standing  charges,  of  stores, 
of  materials  of  all  description,  and  of  labour,  and  these  could  not 
amount  to  much  less  than  £20,000  per  annum.  As  he  had 
stated,  he  had  had  very  considerable  experience  in  figures  of 
this  description  during  the  past  18  years,  and  it  appeared  to  him 
that  his  rough  estimate,  namely,  £100,000  to  £130,000,  of  the 
cost  of  sinking  the  two  Dawdon  Colliery  shafts  through  118  feet 
7  inches  of  strata  was  comfortabh'  within  the  mark.  He 
repeated,  therefore,  that,  in  his  opinion,  if  the  pumping-plant 
had  been  adequately  designed  and  arranged,  the  shafts  would 
have  been  completed  into  the  Coal-Measures  in  a  quarter  of  the 
time,  and  at  a  third  of  the  outlay  actually  incurred  by  the 
decision  to  freeze  the  shafts. 

As  to  the  question  of  freezing  at  Easington  Colliery,  he 
believed  that  he  was  correct  in  saying  that  the  maximum  volume 
of  water  encountered  was  easily  pumped  with  four  24-inch  sets  of 
pumps,  until  the  sand-feeder  Avas  unexpectedly  encountered  ;  and 
that  the   greatest   volume   of   water   met   with    up   to   that   time 

*  "  Sinking  through  Magnesian  Limestone  and  Yellow  Sand  bj'  the  Freezing- 
process  at  Dawdon  Colliery,  near  Seaham  Harbour,  County  Durham,"  by 
E.  Seymour  Wood,  Trans.  Inst.  M. E.,  1906,  vol.  xxxii. ,  page  553. 
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neve]  exceeded  5,000  gallons  per  minute.  There  was  qo  record 
of  these  facts  in  the  Transactions,  but  he  thought  thai  what  1 1 * *- 
had  stated  \\;i^  fairly  within  the  mark.  In  those  circumstai 
if  ordinarj  care  bad  been  exercised  in  tapping  the  sand-feedera 
wiili  advance  bore-holes  in  both  -halts,  and  it  the  pumping- 
jihini  bad  been  properlj  arranged  beforehand,  there  should  have 
been  no  serious  difficulty  in  putting  the  shafts  through  into  tin' 
Coal-Measures  without  resort  to  freezing:  as  the  sand-feeders, 
in  li i s.  opinion,  did  not  exceed  3,000  gallons  per  minute  as  a 
maximum,  and  were  frequently  considerably  smaller.  The  libera- 
tion of  the  sand-feeders  in  one  of  the  shafts  without  adequate 
preparation,  and  the  inability  to  take  out  the  pumps  when 
drowned  by  the  rush  of  sand  and  water,  had  compelled  the 
management  to  resort  to  the  freezing-process;  and  the  tact  that 
it  was  unsuccessful  in  the  firsl  instance  was  -imply  due  to  the 
omission  to  put  down  additional  bore-lodes  outside  those  that 
had  tailed,  and  to  continue  the  process  of  freezing;  also  to  the 
fact  thai  do  serious  attempt  was  made  to  freeze  the  water- 
bearing  strata  of  the  second  shaft  after  the  catastrophe.  Then 
came  the  abandonment  of  the  freezing  scheme,  and  a  second 
resort  to  pumping,  but  under  entirely  different  conditions  from 
those  prevailing  before  the  bore-holes  were  made  for  the  freezing. 
<  Iwing  to  the  fact  that  these  bore-holes  were  not  efficiently  filled 
up  when  the  tubes  were  withdrawn,  the  surface  and  salt-water 
feeders  encountered  in  the  broken  limestone  just  below  the  sea- 
level  communicated  with  the  sand-feeders,  with  the  result  that 
there  flowed  10,200  gallons  of  water  per  minute  in  the  sand,  in- 
stead of  the  ordinary  feeder  of  from  1,500  to  3,000  gallons.  He 
therefore  agreed  that,  with  this  volume  of  water  in  the  sand  at 
this  depth,  it  was  absolutely  hopeless  to  try  to  put  the  shafts 
through  into  the  Coal-Measures  by  means  of  pumps,  however 
adequate.  That  they  were  then  in  possession  of  sufficient 
pumping-plani  was  shown  by  the  volume  of  water  actually 
pumped  after  the  first  attempt  to  freeze.  flow  much  more 
sensible  would  it  have  been  to  have  expended  some  capital  in  the 
first  instance  on  a  pumping-plant  of  this  character,  capable  of 
dealing  with  all  the  normal  feeders  of  water  likely  to  be  en- 
countered in  tL<3  winning,  rather  than  to  commence  with  plant 
that  was  quite  inadequate  for  an  undertaking  of  those  dimensions, 
and  finally  be  compelled  to  adopt  almost  any  method  to  attain 
the  object  in  view  ! 
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The  reason  why,  at  Horden  Colliery,  pumps  were  provided 
to  deal  with  15,000  gallons  per  minute  when  the  opening-up 
of  their  coal-royalties  in  East  Durham  was  commenced  11  years 
ago,  he  would  have  thought  was  apparent  to  most  people  nowa- 
days. It  was  intended  to  sink  three  shafts  at  Horden  in  the 
shortest  time  possible,  and  subsequently  to  sink  two  more  at 
Blackball,  through  more  difficult  ground,  with  the  same  plant, 
and,  it  was  hoped,  at  less  cost  and  in  less  time;  and  account 
was  taken  of  the  fact  that  at  Mars-den  very  large  volumes  of 
water  were  encountered  in  endeavouring  to  sink  the  shafts  ad- 
jacent to  the  sea-coast,  and  that,  owing  to  the  inadequate  pump- 
ing appliances  and  the  small  diameter  of  the  shafts,  the  Kind- 
Chaudron  process  of  boring  the  shafts  out  had  eventually  to  be 
resorted  to.  That  was  their  lesson.  When  sinking  at  Horden 
was  commenced,  plant  was  prepared  accordingly,  with  the  result 
that  the  shafts  were  put  down  in  3f  years  through  90  fathoms 
of  boulder-clay,  limestone,  and  sand.  The  maximum  volume 
of  water  encountered  was  just  over  9,000  gallons  per  minute, 
and  the  total  thickness  of  soft  sand  in  the  three  shafts  varied 
from  30  to  V>2  feet,  this  latter  thickness  being  encountered  in 
the  East  Pit.  With  respect  to  cost,  he  hoped  to  be  able  to 
prepare  a  paper  giving  detailed  costs  of  the  whole  of  the  work 
that  had  been  carried  out  at  Blackball  AVinning,  from  its  initia- 
tion to  its  completion ;  in  the  meantime,  he  might  say  that  the 
sinking  of  the  three  shafts  at  Horden,  each  419  yards  in  depth, 
had  occupied  less  than  4  years  from  the  time  of  the  cutting  of  the 
sod  to  their  completion,  and  that  the  total  expenditure  to  date 
for  the  sinking  and  equipment  of  the  colliery  had  amounted  to 
£530,000.  The  output  at  present  averaged  3,000  tons  per  day. 
These  were  accurate  figures,  and  it  would  be  of  interest  if  similar 
figures  for  Easi'i^ton  and  Dawdon  Collieries,  when  the  output 
reached  the  same  amount,  were  recorded. 


DISCUSSION  OF  PROF.  TV.  H.  THORNTON'S  PAPER  ON 
"  EXPERIMENTS  ON  LIQUID  MIXTURES  FOR  LAY- 
ING COAL-DUST."* 

Mr.  J.J.  Prest  (Horden  Colliery)  said  that,  although  he  had 
not  read  the  paper,   he  would   like  to  take  the  opportunity  of 

*  Trans.  Inst.  M.  E.,  1911,  vol.  xlii.,  page  66. 
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remarking  that,  in  his  opinion,  the  discussion  « » t  the  whole 
question  of  tlic  laying  oi  coal-dust  in  mine-  by  liquids  al* 
appeared  to  hint  like  thrashing  a  dead  horse.  The  only  efl 
-n  Ear  .1-  he  had  noticed,  in  attempting  to  lay  coal-dust  by  any 
liquid  process  had  been  to  wet  the  outer  surface  temporarily; 
;i!ul  within  a  comparatively  shorl  space  oi  time,  owing  to  the 
traffic  oi  men,  horses,  and  bo  on  underground,  the  surface  was  dis- 
turbed, and  the  original  conditions  were  reproduced.  In  his 
opinion,  in  all  these  experiments  with  reaped  to  coal-dust,  and 
the  dangers  of  coal-dust,  which  had  been  hammered  into  everyone 
connected  with  mining  Eor  the  last  :'>n  years,  the  one  feature  was 
the  omission  1>.\    the  Government  or  the  Mining  Associatioi 

it  Britain  to  place  a  sufficiently  large  sum  of  money  at  the 
disposal  nl  an  Experimental  Committee  in  order  to  ascertain 
whether  it  was  lu>t  possible  to  obtain  an  explosive  that  would 
not  ignite  marsh-gas  (CH4)  and  coal-dust,  and  that  would  be 
in  fact  a  -air  explosive.  They  seemed  to  have  gone  on  the 
other  track,  spending  thousands  of  pounds  in  demonstrating  the 
inflammability  and  dangers  of  coal-dust.  During  the  whole  of 
tlu^  last  -'in  years  experiments  had  been  repeated  <ul  nauseam 
by  all  the  leading  Governments  to  demonstrate,  what  had  been 
common  knowledge,  thai  coal-dust  was  dangerous.  It  seemed 
to  him  that  if  a  little  of  the  money  had  been  spent  in  the 
direction  of  endeavouring  to  produce  an  explosive  that  would 
not  cause  an  explosion  where  oas  and  coal-dust  were  present,  then 
that  money  would  have  been  usefully  expended.  He  thought  that 
it  was  nut  possible  to  remove  eoal-dusi  from  a  pit  so  as  to  render- 
it  harmless,  and  all  the  experiments  and  suggestions  that  had 
been  made  in  that  direction  -imply  played  with  the  subject. 
That  was  one  of  the  reasons  why  he  did  not  waste  time  in  reading 
papers  suggesting  the  application  of  liquids  for  the  purpose  of 
laying  coal-dust . 

Mr.  W.  ('.  Hi.  \t  hi  ii  (Sacriston)  said  that  there  was  so  much 
in  say  about  coal-dusi  that  with  the  time  at  his  disposal  he  would 
not  he  able  tu  express  himself  fully.  He  thought  that  too  many 
mine-managers  in  this  country  were  prone  to  take  up  such  a  posi- 
tion as  that  whichMr.  Presl  had  just  Indicated.  He  agreed  in  pari 
with  Mr.  Prest,  but  disagreed  with  him  on  other  points.  Most 
experimenter-,  appeared  to  endeavour  to  stop  an  explosion  after 
it   had  occurred,  rather  than  to  prevent   its  occurrence.      In  his 
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opinion  there  was  too  great  a  tendency  of  that  kind:  but.  at  the 
same  time,  he  thought  that  they  had  enough  knowledge  of  the 
subject  to  enable  them,  if  they  applied  that  knowledge  with 
common  sense,  to  deal  much  better  with  the  dust  question  than 
many  managers  were  doing  to-day.  A  very  extensive  field  of  facts 
was  open  to  them,  which  common  sense  would  tell  them  how  to 
deal  with.  They  seemed  generally  to  be  looking  far  too  much  for 
the  "  mote  in  the  eye  "  of  the  unfamiliar  things  than  for  the 
"  beam  in  the  eye  "  of  things  that  they  met  every  day.  The  ques- 
tion of  all  the  remedies  that  were  being  applied  was  not  being 
dealt  with  properly :  that  of  watering  alone,  to  begin  with,  was 
not  being  dealt  with  properly.  It  was  true  that  water  did  wet  sub- 
stances, but  the  wetting  properties  of  water  were  not,  in  his 
opinion,  the  only  important  properties  that  water  possessed.  The 
fact  was  to  be  remembered  that  water  was  one  of  the  finest  brushes 
that  they  possessed  :  water  could  brush  off  and  clean  dust  out  of 
places  where  no  other  appliance  could  do  so  well.  He  did  not  want, 
at  that  stage,  to  give  anyone  the  obvious  opportunity  of  saying  that 
there  were  places  where  water  could  not  be  applied,  because  they 
all  knew  that  for  one  place  where  water  could  not  be  applied,  there 
were  ten  where  it  could.  He  did  not  attach  very  much  importance 
to  Prof.  Thornton's  paper,  beyond  that  it  showed  them  how  to  make 
water  wet  dust  more  easily.  It  was  some  years  since  he  (Mr. 
Blackett)  gave  evidence  before  the  Royal  Commission  on  Mines, 
and  he  then  made  the  suggestion  that  they  might  at  least  find 
out,  although  they  might  not  be  able  to  use  the  information, 
what  would  be  the  result  of  applying  oily  substances  to  dust;* 
but  the  suggestion  was  at  once  met  with  the  objection,  which 
Prof.  Bedson  so  sensibly  put  forward,  that  most  of  these 
substances  were  inflammable.  Although  he  did  not  abandon 
the  possibility  of  using  them  in  their  appropriate  places,  yet 
they  had  to  get  back  to  water  and  use  it  where  suitable.  The 
question  of  water  being  used  as  a  brush  was  a  very  important 
point,  because,  being  so  used  it  could  knock  all  the  dangerous 
dust  off  the  top  and  sides,  bringing  it  to  the  bottom,  whence  it 
could  be  readily  filled  away.  After  that  was  done,  they  could 
then  come  to  the  sensible  use  of  stone-dust.  There  were  many 
places  where  stone-dust   could   be   used;    in  fact,   in   all   pits   it 

*  Royal  Commission  on  Mines:  Minutes  of  Evidence,  1908  [Cd.  3,873],  vol.  ii., 
pages  132  and  134. 
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could  be  used  to  advantage  if  it  was  applied  in  a  commeniense 
way;  and  managers  should  sef  themselves  to  think  how  and 
where  best  to  apply  it.  It  had  been  asked  if  there  was  any  ate  in 
applying  stone-dust}  as  it  would  l>e  covered  up  with  coal-dual 
again  directly,  thus  implying  that  it  should  only  be  applied  on 
tli,.  floor,  lint  stone-dusJ  should  be  used  ver\  much  in  til*'  same 
u.i\  as  water  as  a  brush;  In  those  pits  thai  would  not  stand 
water,  or  where  there  was  no  water,  the  coal-dust  could  be 
brushed  off  bj  ;i  sensible  application  of  stone-dust)  and  once  the 
stone-dust  had  knocked  the  coal-dusi  off1,  there  the  stone-dust 
remained,  and  the  place  which  it  filled  could  not  be  filled  again 
with  coal-dust.  True,  it  would  be  lightly  covered  with  coal-dust 
up  to  the  angle  of  repose  at  which  the  substances  lay>  buf  never 
again,  even  if  it  was  never  touched,  could  there  be  so  much  coal- 
dust  in  that  place  to  be  thrown  in  the  air,  and  the  chances  were 
that  so  much  stone-dust  would  remain  that  it  would  quench  any 
explosion  that  might  happen  to  arise.  They  must  dismiss  at 
once  the  suggestion  that  explosives  were  the  only  substances  that 
could  cause  colliery  explosions.  If  officials  would  set  them- 
selves to  think,  they  would  find  all  kinds  of  places  and  occasions 
in  their  pita  where  the  application,  say,  of  stone-du^t  would 
set  their  minds  at  rest  from  the  dangers  of  an  initiatory  explo- 
sion, it  might  be,  of  gas.  Supposing  that  they  had  gas  in  a 
district,  say,  in  a  long  upstanding  goaf,  and  that  they  were 
afraid  of  a  great  area  falling  and  driving  that  gas  out,  and 
afraid  of  their  safety-lamps  standing  the  shock:  what 
could  they  do?  There,  at  once,  they  might  apply  stone-dust, 
and,  in  all  probability,  after  such  preparation,  if  the  goaf  did 
fall  and  drive  out  the  gas,  and  fire  a  safety-lamp,  at  least  it 
would  not  start  a  coal-dust  explosion.  He  did  not  mean  to  infer 
that  in  all  cases  such  a  remedy  was  possible,  but  managers  could 
think  about  it  and  see  whether  it  could  be  applied.  That  brought 
them  back  to  watering  again,  for  having  applied  stone-dust, 
and  having  got  it  to  this  position  on  the  wagonways  and  other 
places,  it  would,  of  course,  be  foolish  to  keep  washing  it  off  with 
water,  just  as  it  would  be  foolish  to  use  a  vacuum  cleaner  to 
suck  it  all  up  again. 

In  the  light  of  all  the  knowledge  that  they  now  had,  defec- 
tive though  it  might  be,  about  coal-dust  and  remedies  that  might 
be  applied,  he  would  like  colliery  managers  to  ask  themselves 
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whether  they  were,  to-day,  conscientiously  trying  to  apply  such 
remedies  in  their  own  pits  in  a  sensible  way. 

With  regard  to  the  paper  by  Prof.  Thornton — he  was  becom- 
ing rather  afraid  of  Prof.  Thornton,  for  reasons  which  he  did  not 
mind  giving,  although  Prof.  Thornton  might  not  like  them.  Prof. 
Thornton  at  West  Stanley  struck  the  most  staggering  blow  that 
the  use  of  electricity  in  mines  had  ever  sustained.  When  he  (Mr. 
Blackett)  began  his  investigations,  the  first  suspicion  that  he  had 
as  to  what  originated  the  West  Stanley  explosion — the  first  enemy 
which  he  tried  to  discover — was  electricity.  But,  after  suspecting 
it,  and  getting  the  owners  to  spend  a  good  deal  of  money  in  dis- 
proving his  fears,  he  was  obliged  to  abandon  the  hypothesis  that 
electricity  was  the  cause  altogether.  He  disliked  stating  a  theory 
unless  he  was  able  to  give  some  proof,  and  he  left  his  evidence  on 
the  West  Stanley  explosion  by  stating  that  he  was  unable  to  say 
exactly  what  initiated  the  explosion.  Since  then  he  had  given 
even  more  time  to  it,  and  had  become  more  confirmed  in  his 
belief  as  to  what  really  was  the  most  probable  course  of  events  at 
West  Stanley,  but  that  was  a  long  way  from  saying  that  he  knew 
it  to  be  so.  Prof.  Thornton,  however,  had  not  hesitated  to  say  that 
he  thought  the  most  likely  cause  at  West  Stanley  was  the  firing 
of  coal-dust  on  the  terminals  of  a  certain  appliance  in  the  mine. 
He  (Prof.  Thornton)  did  not  produce  one  single  scientific  fact  to 
prove  that  what  he  said   lie  believed  had  occurred  could  occur. 

Prof.  Thornton  remarked  that,  as  a  matter  of  fact,  he  did  not 
say  that. 

Mr.  Blackett  said  that  whatever  Prof.  Thornton  did  say 
had  resulted  in  Dr.  Wilson  and  others  reporting  to  that  effect 
to  their  members. 

Prof.  Thornton  said  that  what  he  had  said  was  that  the 
flash  arising  from  the  terminals  in  the  particular  box  to  which 
Mr.  Blackett  had  referred  caught  and  ignited,  by  the  force  of 
the  explosion,  the  dust,  not  gas;  not  that  the  dust  was  between 
the  terminals  at  all — that  was  another  matter. 

Mr.  Blackett,  continuing,  said  that  he  could  quote  from  Mr. 
Eedmayne's  report,  and  also  from  Dr.  Wilson's  address  to  the 
men  afterwards,  when  he  made  them  so  fearful  of  electricity  on 
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tin-  strength  oi   Prof,   Thornton's  evidence  thai    it   liail  affected 
proceedings  in   Parliament   lately,   without   any  other  adequate 
...in.     There  were  three  tiling  thai  Prof.  Thornton  said  thai 
lir  suspected;    one  was  a   Lamp  hanging   in    front   of  :i   certain 
engine-room;  another,  tin-  breaking  of  a  fuse  in  a  pump-house 
in  the  Bust}  Seam;   the  third,  a  short-circuit  set  up  by  a  train 
of  coal-dust  between  the  terminals  in  any  oi  tin-  junction-boxes. 
Ilr  i  Prof.  Thornton)  had  fixed  upon  the  third  as  being  the  most 
likely,  and  mentioned  in  particulars  junction-box  in  the  Busty 
Seam,  en  the  ninth  side,  just  before  reaching  the  -mall  pump; 
this  was  in  Court  smashed  and  electrically  disembowelled,  and 
was  found  to  lie  without  any  Bign  of  heal   about  it.     What   he 
(Mr.    Blackett)   maintained  was,   thai   although  Prof.   Thornton 
had  fixed  on  thai  as  being  the  most  likely  of  the  three,  by  no 
experiment  which  he  had  carried  out  either  before  or  since  had  he 
been   able   under   the   conditions    of   these   terminals   with    their 
dust   to  s,.t  up  a  train  of  heat  or  sparks  in  circumstances  similar 
to  those  of  West  Stanley.      He  ventured  to  say  that  that  had  not 
been  at  any  time  scientifically  proved,  but,  on  the  strength  of  an 
ex  parti   statement  made  by  a  man  of  Prof.  Thornton's  eminence 
and  great  knowledge  of  electricity,  it  became  far  more  important 
in  the  eyes  of  the  country  than  any  statement  such  as  he  (Mr. 
Blackett)  could  make,  although  he  had  made  a  life-long  study  of 
the  subject,  tor  the  simple  reason  that  Prof.  Thornton,  and  many 
others    like    him,    were    in    the    eyes   of   the   world    unprejudiced, 
and,  however  much  he  (Mr.  Blackett)  might  study  the  subject, 
however  much   he  might   really  be  unprejudiced,   he  could  not 
expect   to  he  believed  s,,  well,  because  he  was  supposed  to  be  a 
partisan.      Having  said  that,  he  repeated,  therefore,  that  he  was 
rather   afraid    of    l'rot.    Thornton.       He    was    afraid    now   that 
probably  when  it  appeared  that  Prof.  Thornton  advocated  soap 
and    water,    they    would    he    asked    next    to    wash    their   pits    out 
with  soap  and  water,  or  use  some  other  extraordinary  •expedient. 
In    Parliament,    even    lately,    they    were    threatened    with    the 
fiction  that  "  I  ]»(•]•  cent,  of  gas"  amis  to  prevent  the  use  of. 
electricity  in  mines.      Prof.  Thornton   again  did  not  hesitate  to 
express  the  view,   in  a   paper  read  before  the   Institution  of  Elec- 
trical   Engineers,    that    he  thought    1    per  cent,    would   be   a    fair 
modicum.      "With   a   full    knowledge   of   the    consequences   of   a 
colliery  explosion,*'  Prof  Thornton  had  said.  "  I  think  1  per  cent. 
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may  be  taken."  One-and-a-quarter  per  cent,  had  been  accepted 
in  the  new  Act,  and  therefore  it  was  very  near,  but  he  pointed  out 
that  Prof.  Thornton's  reasons  for  that  1  per  cent,  were  not  based 
npon  experiments  with  fire-damp  in  the  pit ;  they  were  based  upon 
ordinary  coal-gas  outside.  He  (Mr.  Blackett)  at  once  admitted 
that  ordinary  coal-gas  was  convenient  and  useful,  and  similar  in 
its  effects  for  experiments  such  as  they  had  to  make  in  connexion 
with  coal-dust,  but  it  was  not  the  same;  and,  for  strict  scientific 
statements  such  as  Prof.  Thornton  was  expected  to  make,  they 
required  investigations  with  fire-damp  itself.  That  the  two  were 
not  the  same  had  become  apparent  from  another  subject  which 
was  coming  before  them  for  discussion  that  day,  namely,  Mr. 
Ralph's  gas-detecting  lamp.  It  had  been  a  tremendous  disap- 
pointment to  him,  and  he  believed  Mr.  Ralph  would  also  feel 
deeply  disappointed,  that  his  lamp,  which  had  acted  so  splendidly 
in  ordinary  coal-gas,  was  of  no  use  at  all  when  taken  into  fire- 
damp. How  was  that  ?  Could  they  venture  to  base  scientific  con- 
clusions upon  coal-gas  results,  when  they  knew  that  possibly  fire- 
damp and  coal-gas  acted  differently? 

He  would  now  say  what  he  thought  was  the  most  probahle 
course  of  events  at  West  Stanley.  At  TVest  Stanley  they 
had  the  Busty  Seam,  and  he  thought,  if  that  seam  was 
investigated  by  the  now  possible  means  suggested  in  the  micro- 
scopical papers,  it  would  be  found  to  contain  "  spores  "  and 
other  particles  which  made  dust  more  dangerous.  They  had 
also  in  the  Busty  Seam  a  curve,  and  round  that  curve  there  were 
tremendous  timbers  supporting  the  roof,  leaving  great  spaces 
on  which  the  very  finest  of  the  dust  collected.  The  curve  had 
been  made  many  years  ago ;  it  was  not  what  he  himself  would 
approve  of  from  a  mining  engineering  point  of  view,  and  put 
an  unduly  severe  strain  on  the  sets  coming  round  it.  Just  before 
the  explosion,  there  was  a  set  reaching  that  curve.  There  was 
an  emergency  rap  from  the  set-rider  to  stop  it,  and  simultane- 
ously the  engineman  at  bank  discovered  that  an  accident  had 
happened  and  knew  that  the  set  had  failed  him.  As  a  matter 
of  fact,  it  had  parted  in  the  middle,  and  one  part  was  drawn  to 
the  shaft  while  the  other  was  below  the  fall  of  roof  timbers. 
The  most  likely  thing  that  happened  then  was  that  the  rider  had 
seen  something  to  alarm  him ;  it  might  either  be  his  set  getting 
off  the  way  and  pulling  the  timber  out,  or  it  might  be  something 
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more.  Ai  anj  rate,  be  was  bo  alarmed  thai  h<-  tried  to  stop  his 
9et.  These  were  the  coincidences:  fierj  « 1  u - 1 ,  many  Burf& 
above  to  hold  it,  the  set  getting  off  and  pulling  out  the  timlx 
.iih!  this  would  !)•■  followed  by  clouds  of  inflammable  dust.  They 
then  had  the  living  evidence  of  the  onaetter,  who  had  a  most 
marvellous  escape,  that  the  explosion  came  from  that  particular 
district.  What  could  have  fired  such  b  cloud P  II  was  suggested 
by  other  witnesses  that  sparks  from  this  curve  bad  probably 
Inflamed  the  coal-duflt.  Ee  was  aot  going  to  say  whether  -parks 
would  or  would  not  do  bo,  but  it  was  not  likely  thai  they  would, 
ami  thai  suggestion  coming  out  somewhat  crudely  was 
laughed  at.  There  was  a  much  more  likely  occurrence  at 
that  curve,  which  was  brought  home  to  him  by  an  incident 
at  a  mine  within  his  knowledge,  and  he  was  certain  thai  many 
managers  would  recollect  similar  occurrences  in  their  own 
pit-.  They  had  at  these  curves  sheaves  running  upon  fast 
or  louse  spindles.  They  had  either  a  sheave  running-  on  the 
spindle  or  the  spindle  running  in  its  carriage.  In  the 
particular  case  named,  a  roller  had  run  against  a  support 
until  by  friction  it  had  run  so  hot  that  the  dust  upon  it 
had  been  set  a-smouldering,  as  dust  would  smoulder,  and  then 
was  fanned  into  flame,  and  he  believed  in  all  probability  some- 
thing of  that  kind  occurred  at  West  Stanley.  It  was  the 
extraordinary  train  of  coincidences  that  happened.  There  was 
no  need  to  seek  distant  theories  of  electricity,  but  to  look  to 
everyday  matters  dust  on  the  roof  and  thick  timber,  the  set 
getting  off  the  way,  a  fall,  a  dense  cloud  of  dust,  simultaneously 
with  a  little  lire  set  burning  at  the  severe  curve,  and  they  had 
the  West  Stanley  explosion  accounted  for  by  everyday  experi- 
ences in  mines. 

Neither  the  Chief  Inspector  of  Mines  nor  Mr.  Bain  blamed 
electricity.  After  hearing  all  the  evidence,  they  said  in  one 
part  of  their  report  that  "  It  was  very  generally  agreed  in 
the  course  of  the  investigations  preceding  the  inquest,  and  even 
during  the  inquest,  that  electricity  could  only  be  regarded  as  a 
remote  first  cause."'  There  were  other  passages  in  the  report 
that  rather  bore  that  out,  but  still  the  Chief  Inspector  was  not 

'  Report  on  thi  Circumstances  attending  an  Explosion  which  Occurred  in  the 
Workings  of  th  West  Stat  ■  .  I  o  iery  on  ih>  16th  February,  1909,  by  R.  A.  S. 
Redmayne,  H.M.  Chief  Inspector  of  Mines,  and  R.  Donald  Bain,  H.M.  Inspector 
of  Mines,  1909  [Cd.  4788],  page  L5. 
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able  to  get  away  from  the  suggestion  made  by  Prof.  Thornton, 
and  he  was  obliged  in  the  end  to  say  that,  so  far  as  he  knew, 
electricity  was  a  more  likely  cause  than  any  other  that  had  been 
suggested,  and  the  onl*-  other  cause  suggested  was  sparks,  but  it 
did  not  necessarily  require  sparks,  although  some  sparks  are 
dangerous.  It  was  not  very  long  since  a  mine  exploded  without  a 
single  man  being  in  it,  and  a  friend  of  his  (Mr.  Blackett's) 
visited  the  mine  afterwards  to  endeavour  to  ascertain  how  it  had 
occurred.  The  overman  gave  him  a  practical  demonstration. 
He  sent  a  stone  down  a  steep  incline,  both  of  very  peculiar  and 
uncommon  character,  and  as  the  stone  went  bounding  down,  owing 
to  the  peculiarity  of  its  constituent  structure,  sparks  flew  from  it 
in  all  directions,  and  no  doubt  this  had  caused  the  fire-damp 
explosion.  He  agreed  that  sparks  were  not  the  most  likely  cause 
of  the  West  Stanley  explosion,  but  they  could  not  be  dismissed, 
while  friction  of  moving  parts  was  a  much  more  dangerous 
source  of  heat. 

Mr.  T.  D.  Bowman  (South  Shields)  said  that  he  would  like  to 
draw  the  attention  of  the  members  to  the  advantages  of  seaweed 
for  making  wet  zones.  Seaweed  under  ordinary  circumstances 
and  when  in  process  of  decay  was  far  from  being  pleasant,  and 
on  that  account,  notwithstanding  its  known  valuable  properties 
for  retaining  moisture,  had  hitherto  been  tabooed  for  general 
use  in  many  ways.  He  had  found  that,  when  finely  ground  and 
treated  with  certain  chemical  agents,  it  was  converted  into  a 
non-noxious  substance  having  a  rather  pleasant  odour.  Having 
advanced  thus  far,  his  primary  object  was  to  employ  it  to  allay 
or  collect  the  coal-dust  in  mines,  in  view  of  the  serious  danger 
to  life  and  property  resulting  from  such  dust.  He  claimed 
that  the  preparation,  known  as  "Bowzone,"  was  the  best  for  the 
purpose  of  collecting  and  binding  the  coal-dust,  as  was  demon- 
strated by  practical  exhibition  at  Dawdon  and  Washington 
Collieries.  He  also  described  the  manner  in  which  he  would 
advise  Bowzone  to  be  used,  and  its  value  for  other  purposes. 

Mr.  E.  Seymour  Wood  (Murton  Colliery)  said  that  from  a 
practical  point  of  view,  despite  the  special  mixtures  that  had  been 
advocated  by  Prof.  Thornton,  stone-dust  was  one  of  the  best 
means  known  for  laying  dust.  There  was  another  very  simple 
and   inexpensive  material,   ordinary  lime  or  whitewash,    which 
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bad  been  rerj  much  used  by  bis  predecessor  ai  Mutton  Colliery. 
Ii  was  olean  and  Lightened  op  tin-  travelling  way:  and  if  it  got 
dirty,  the  tad  became  at  once  apparent,  and  another  coal  could 
l,r  pin  on.  H<'  thoughl  that  if  colliery  managers  paid  more  atten- 
tion in  whitewash  in  their  main  mads,  thej  would  not  have  so 
much  trouble  in  the  pits  in  respecl  to  coal-dust. 

Mi.    I.   Ii.   A.TKiNSO»  (II..M.   [nspector  of  Mines,   Newcastle- 
upon-Tyne)  -;t id  that  there  was  one  remark  made  by  Mr.  Prest 
with  which  he  did  nol  quite  agree,  and  that  was  thai  the  presence 
of  coal-dust  in  the  pits  could  not  be  prevented.     Ee  agreed  that 
at  the  working-face,  where  the  coal  was  being  hewn,  they  were 
bound  to  have  a  certain  amount  of  dust — it  could  not  very  well 
be  avoided;    but  on  the   main   haulage-roads,   extending   from 
the  downcast    shaft    into  the   workings,   the  dust   there  resulted 
from  the  haulage  of  the  tubs,  from  the  carriage  of  the  tubs  up 
the  shaft,  and  from  screening  operations.     Those  three  processes 
could,  he  thought,  be  dealt  with  in  such  a  manner  as  to  prevent 
very  largely,  and  perhaps  almost  entirely,  the  accumulation  of 
coal-dust  on  the  main  intake  and  haulage-roads,  the  places  where 
big    explosions    sometimes    originated    and    where    the    greatest 
damage  was  done.     The  dust  that  descended    from  the  screens 
might,  he  thought,  l>e  altogether  avoided;    it  would  be  a  costly 
matter  in  old  pits,  but  in  new  pits  he  believed  that  it  could  easily 
be  done.     With  regard  to  the  dust  that  came  from  the  tubs  in 
the  shaft,  he  was  not  quite  clear  in  his  mind  as  to  what  amount 
of  dust   was  produced  in  that  way;    but  where  tubs  were  drawn 
against   air  at  a  high  velocity,  and  the  air  got  at  the  tubs,  no 
doubt  a  certain  amount  of  dust  would  be  produced  in  that  way. 
Then  the  dust  that  was  produced  in  hauling  might  be  dealt  with 
by  the  provision  of  better  tubs  ;  covering  the  tops  of  the  tubs  and 
damping  them  had   been   tried.     He  thought   that   a  great  deal 
might  be  done  to  prevent  the  accumulation  of  dust  on  the  main 
haulage-roads,  and  this  would  also  include  any  intake-air  road-, 
because  the  screen-dust  was  vei y  often  found  on  intake-air  roads 
on  which  there  was  no  coal   being  led,   extending,  perhaps,  for 
half  a   mile  from   the   shaft.      Mr.    Prest    had    also   referred  to 
explosions   a-   if   they   were  almost    entirely  due  to  explosives. 
Of  course  they  had  always  the  possibility  of  a  defective  lamp  and 
a  gas  explosion  developing  into  a  dust  explosion,  and  there  was 
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the  possibility  of  electricity  igniting  coal-dust.  There  might  be 
conditions  where  no  doubt  electricity  would  ignite  fire-damp, 
and  it  was  possible  that  there  might  be  conditions  where  elec- 
tricity might  ignite  coal-dust  without  the  presence  of  fire-damp. 

With  regard  to  the  origin  of  the  West  Stanley  explosion,  the 
great  objection,  in  his  opinion,  to  Mr.  Blackett's  theory  was  that 
if  that  was  a  likely  occurrence  at  West  Stanley,  they  had  had  the 
same  conditions  all  over  the  country  for  a  great  number  of  years, 
and  never  before  had  it  been  suggested  that  an  explosion  was 
due  to  such  a  cause.  On  main-and-tail-rope  haulages  smashes- 
up  had  taken  place  at  curves  and  where  timber  was  being  drawn 
out  where  there  was  coal-dust ;  but  it  had  never  been  suggested 
before  that  that  was  a  possible  cause  of  an  explosion,  and  if  it 
was,  at  any  rate,  a  probable  cause,  explosions  should  have  occurred 
before  frequently.  He  did  not  know  very  much  about  the  West 
Stanley  explosion,  but  he  understood  that  electric  cables  went 
around  the  curve,  so  that  in  the  drawing  of  the  timber,  and  in 
the  confusion  that  arose,  this  would  at  the  same  time  affect  the 
cable  and  cause  a  cloud  of  coal-dust,  and  that,  in  his  opinion, 
was  at  least  as  likely  as — in  fact,  it  was  more  likely  than — Mr. 
Blackett's  explanation. 

He  believed  that  Mr.  Parrington  could  give  them  some  par- 
ticulars about  a  substance  that  had  been  used  at  Wearmouth, 
which  made  a  rather  damp  bottom  for  main  roads,  namely,  the 
soot  which  collected  in  the  upcast  shaft,  which  contained  a  quan- 
tity of  salt,  due  to  water  in  the  shaft.  When  put  on  the  main 
roads  it  formed  a  rather  damp  and  binding  bottom,  and  seemed  to 
be  much  on  the  same  lines  as  Mr.  Bowman's  suggestion  of  sea- 
weed. With  regard  to  Prof.  Thornton's  experiments  with  water 
and  various  added  materials,  they  were  very  interesting,  but  he 
did  not  think  that  there  was  very  much  in  the  idea.  It  might 
lead  to  something,  but,  so  far  as  he  could  see,  he  did  not  imagine 
that  it  would  be  very  much  better  than  the  application  of  water 
alone. 

Mr.  C.  C.  Leach  (Seghill)  said  that  the  point  which  impressed 
him  in  connexion  with  all  explosions  was,  that  they  seemed 
to  arise  from  something  present  in  every  pit  all  the  year  round, 
and  the  only  wonder  was,  if  the  cause  which  initiated  an  explo- 
sion  was   really   understood,    why    an    explosion    did    not    occur 
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,.\nv  ,|  i\  in  everj  pit.  It  seemed  to  him  to  !><•  a  combination  of 
circumstances  thai  was  necessary  in  order  to  result  in  an 
explosion. 

Mi.  A.  D.  Nicholson  ill.  M.  Inspector  of  Mine-,  Durham) 
said  thai  a  lev  months  ago  he  had  had  an  opportunity  of 
examining  the  resull  of  wh&i  he  thought  would  be  the  >nrne 
seaweed  treatment;  he  did  imi  know  whether  it  was  the  same, 
Imt  the  materia]  used  smell  vrery  -trongly  of  seaweed.  It  cer- 
tainly did  damp  the  dust,  and  it  seemed  to  have  thai  effect  for 
about  twice  the  period  that  water  had;  bul  in  the  case  to  which 
he  referred  he  thought  that  the  cosl  would  be  decidedly  against 
it-  employment.  It  was  suggested  that  the  cost  could  be 
Lessened,  but,  when  the  strength  of  the  solution  was  reduced, 
it  w;i<  not  nearly  so  efficient,  and  had  little  more  effect  than 
ordinary  water. 

With  regard  to  Prof.  Thornton's  dust-laying  or  wetting  solu- 
tion-, it  appeared  to  him  when  the  paper  was  read,  and  he  still 
had  the  same  feeling,  that  they  were  getting  hold  rather  of  the 
wrong  end  of  the  stiek;  they  were  practically  accepting  the  coal- 
dust,  and  he  thought  that  it  was  far  better  to  start  at  the  other 
end  and  try,  as  Mr.  Atkinson  had  said,  to  do  away  with  the 
coal-dust.  People  were  rather  too  prone  nowadays  to  accept 
percentages  of  gas  and  coal-dust  as  if  they  could  not  be  helped, 
and  he  thought  that  a  great  deal  could  be  done  by  damping 
t  he  dust,  especially  in  landings  before  the  sets  commenced  to  run. 

Mr.  Sam  M  iiVOB  (Glasgow)  asked  Prof.  Thornton  whether  the 
hard  skin  or  layer  formed  on  the  surface  of  the  dust  was  dur- 
able, and  how  it  was  affected  by  humidity  and  changes  of  tem- 
perature. The  spraying  of  such  solutions,  as  Prof.  Thornton 
had  pointed  out,  could  not  be  suitably  done  by  mechanical 
means,  because  the  mechanical  sprayer  distributed  the  liquid 
with  approximate  uniformity,  while  accumulations  of  dust  were 
extremely  irregular.,  not  only  at  any  cross-section  of  the  road, 
but  also  throughout  its  length.  Solution-  or  water-spraying 
to  be  effective  upon  roof  and  sides  must  therefore  be  applied 
by  a  nozzle  manipulated  by  hand.  When  solutions  such 
as  those  mentioned  by  Pud.  Thornton  were  sprayed  on  thick 
accumulations   of   dust,    if   the   spraying   was   not   very  copious, 
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a   coating  of  more   or   less   strong   crust   would   presumably   be 
formed   on    the    surface,    and    any    movement    which    dislodged 
this  would,   of  course,  expose   the  remaining   dry   dust   under- 
neath.       He   thought  that    Prof.    Thornton   had   very  properly 
pointed    out    that   whatever    means    were    adopted    for   dealing 
with  existing  dust,  the  removal  of  accumulations  must  be  one 
of  them,  and  he  very  strongly  agreed  with  Mr.   Atkinson  that 
a   disproportionate   amount    of  attention    had    been    directed    to 
remedial  measures  and  quite  too  little  to  preventive  measures. 
He  was  of  opinion  that  the  possibilities  in  respect  of  preventive 
measures    had    not    yet    been    quite    realized — at    least    in    this 
country;    in  the  Xorth  of  France  a  great  deal  more  had  been 
done,  and  with  very  considerable  effect.     There,  of  course,  steel 
trams  with  closed  sides  were  used ;  the  trams  were  sprayed  before 
they  left  the  coal-face,  and  the  haulage  speeds  were  moderate, 
being*  restricted  by  law.     Within  the  last  few  years  Dr.  Taffanel 
had  carried  out  a  series  of  nearly  three  hundred  observations,  in 
which  certain  lengths  of  haulage-roads  were  completely  cleared 
of  dust,   and,   after  a  definite  interval,   another  collection   was 
made  and  carefully  weighed.     The  ascertained  result  was  that, 
apart  from  exceptional  cases,  about  2  months  of  ordinary  work- 
ing  were   required  to   accumulate    a    sufficient    amount   of   dust 
to  exceed  the  safety  limit.     He  thought  that  was  an  extremely 
instructive  and  encouraging  fact ;    and   if  suitable  precautions 
were  taken  in  this  country  to  stop  the  wholesale  distribution  of 
dust,  he  ventured  to  think  that  dealing  with  such  dust  as  would 
accumulate    in    the    haulage-roads    would    in    most    cases    be    a 
comparatively  simple  matter.      The  spraying  of  the  floor  seemed 
to   him   an    economical    and   effective   means    of    keeping    down 
the  dust  on  the  floor.     It  must,   of  course,   be  done  with  suffi- 
cient   frequency    to    keep    the    floor    damp.        The     occasional 
spraying   of   water   on   the   top    of   several   inches   of    dust    was 
quite  useless ;   but,  if  the  spraying  was  systematically  and  regu- 
larly done,  it  seemed  to  him  that  that  dealt  with  the  problem 
of  the  floor.       Dust  on  the  roof  and  sides,   as  Prof.   Thornton 
had    pointed    out,    and    as    everybody    knew,    was    much    more 
difficult  to  deal  with.     He  had  less  faith  than  Mr.  Blackett  had 
in    the    effect   of   water-sprays    or    of    stone-dust    in    dislodging 
accumulations  of  coal-dust  from  horizontal  crevices.      The  sprays 
ordinarily  used  did  not  have  sufficient  body  and  momentum  to 
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expel  dusl   which  had  accumulated  in  horizontal  crevices.     The 
,.,,,  fcained   in  the   water  was  absorbed   in   creating  the 

tin,,  spi  The  dusl  on  the  rooi  and  Bides  was  aoi  only  more 

difficuli  to  deal  with  in  that  way,  bul  was  the  most  dangerous, 
because,  nun--  to  its  situation,  it  was  more  easily  dispersed 
into  the  atmosphere;  and  on  accounl  oi  its  extreme  fineness, 
and,  as  .1  rule,  on  account  of  it-  high  percentage  of  volatile 
matter,  it  was  the  most  explosive.  It  seemed  to  him  that, 
it  such  precautions  as  were  reasonable  and  comparatively 
inexpensive  were  adopted,  the  amount  which  could  accumulate 
on  the  roof  and  walls  could  be  greatly  reduced  by  having  some 
attention  given  to  the  dressing  of  the  sides.  If  t  ho  rippings  were 
roughly  dressed  off,  and  the  packwalls  had  their  deeper  crevices 
filled  with  cheap  mortar,  t  he  amount  of  dust  which  could  possibly 
accumulate  would  be  considerably  reduced.  If  roads  with  per- 
fectly smooth  sides  and  roof  were  possible,  there  could  be  no  dust 
problem,  so  far  as  the  roof  and  walls  were  concerned.  That  con- 
dition was,  of  course,  impossible,  but  the  less  rugged  the  sides 
were,  the  less  difficult  it  would  be  to  deal  with  such  accumula- 
tions as  took  place.  He  had  had  an  opportunity,  a  few  weeks 
previously,  of  ascertaining  the  proportions  of  dust  which  lodged 
in  a  baulage-road  with  rough  sides;  and  found  that  about  70 
per  cent,  lodged  on  the  floor,  24  per  cent,  on  the  sides,  and 
about  6  per  rent,  on  the  roof.  When  this  fact  was  considered  in 
the  light  of  the  French  experiments  referred  to,  and  it  was 
assumed  that  in  a  rough-sided  mad  70  percent,  of  the  dust  was 
deposited  on  a  floor  that  was  kept  damp,  and  that  30  per  cent. 
was  the  proportion  which  lodged  on  the  roof  and  sides;  then,  at 
the  rate  of  deposition  observed  in  the  French  collieries,  more  than 
(i  niont  lis  would  be  required  to  accumulate  sufficient  dust  Upon  the 
roof  and  sides  to  exceed  the  safety  limit.  Under  conditions  at 
all  approximating  to  those  indicated,  the  treatment  of  dust  upon 
1  he  roof  a  ad  sides,  either  by  a  solution  or  by  its  complete  removal, 
was  an  eminently  feasible  proposition.  Some  attention  to  the 
dressing  of  the  sides  would  increase  the  time-interval  beyond  6 
months.  Be  thought  that  it  had  been  too  hastily  assumed  that 
periodic  complete  removal  of  the  dangerous  dust  was  impractic- 
able. As  a  matter  of  fact,  fhis  method  had  been  in  operation  in 
a  South  Wales  colliery  for  about  1  months,  and  with  very 
satisfactory  results. 
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He  wished  to  express  his  appreciation  of  Prof.  Thornton's 
paper;  and  thought  that  the  suggestions  made  in  it  were  most 
valuable. 

Mr.  W.  C.  Blackett  asked  to  be  allowed  to  reply  to  one  or 
two  remarks  that  arose  out  of  the  discussion.  Mr.  J.  B. 
Atkinson  had  taken  exception  to  what  he  (Mr.  Blackett)  bad 
said,  and  suggested  that  if  such  was  the  case,  every  mine  would 
have  explosions  from  time  to  time.  This  would  perhaps  be  so, 
were  it  not  for  the  very  extraordinary  coincidence  of  several 
very  extraordinary  circumstances ;  no  one  could  mention  in  the 
whole  of  "West  Stanley  colliery  any  other  place  like  the  Busty 
curve,  and  he  questioned  whether  they  could  find  in  many 
collieries  a  curve  that  was  like  it.  They  certainly  could  not  have 
such  a  curve  very  often;  if  they  did,  he  would  be  sorry  for  the 
colliery  when  the  set  got  off  the  way  and  pulled  the  timber  out. 
Then  they  had  to  have  a  further  coincidence,  that  of  the  set 
getting  off  the  way  so  as  to  pull  the  timber  down ;  and,  thirdly — 
and  a  still  stranger  coincidence — they  would  have  to  assume 
that  at  the  very  moment  when  they  found  a  dangerous  curve 
timbered  in  this  way — covered  with  the  most  inflammable  and 
inaccessible  dust — and  the  set  getting  off  the  way  and  pulling 
it  out,  they  had  to  have  a  friction-caused  fire,  all  occurring  at  the 
right  moment,  with  a  cloud  of  dust  that  happened  to  be  exactly 
proportioned  for  its  most  easy  ignition.  The  chances  against  such 
a  concatenation  of  circumstances  were  enormous.  As  to  the  in- 
flammation of  coal-dust,  Mr.  Atkinson  had,  himself,  at  the  London 
meeting  of  The  Institution  of  Mining  Engineers,  in  1909,  shown 
them  how  a  collection  of  fine  coal-dust  could  smoulder  and  keep 
on  smouldering  until  it  burst  into  flame.*  Further,  Mr.  Atkin- 
son had  asked  about  the  cables  that  were  under;  it  was  much 
more  likely  when  the  fall  occurred  that  it  cut  the  cables  and 
they  had  a  flash.  Well  that  was  the  very  first  thing  that  he 
(Mr.  Blackett)  had  suspected.  Fall  after  fall  was  rid  in  order 
to  satisfy  him  that  they  had  not  had  that  occurrence  at  West 
Stanley;  in  fact,  that  particular  cable  was  eventually  got  out, 
and  he  was  certain  that  he  was  correct  in  stating  that  there  was 
not  a  single  sign  of  a  burn.     There  was,  indeed,  not  a  single  sign 

*  Trans.  Inst.  M.  E.,  1909,  vol.  xxxix.,  page  742. 
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,,t  burning  on  anj  cable  in  the  entire  colliery.  The  cable  wtn 
crushed  and  destroyed  in  all  manner  oi  places  bj  falls,  but  im- 
where  \\  ;i-  there  any  evidence  of  flame  or  short-circuiting.  There 
could  not  be  ;i  Bhort-circuil  withoui  heat,  and  thai  particular 
cable  under  that  particular  fall  showed  no  signs  whatevei  of 
beat.  Such  ,111  objection  applied  equally  to  Prof.  Thornton's 
argument,  as  he  also  would  require  a  dust-cloud.  An  explosion 
would  not  be  set  up  l>.\  a  spark  of  electricity  firing  a  train  of 
quiescent  dust ;  there  musl  be  the  cloud  first,  and  Prof.  Thornton 
had   never  satisfactorily  provided   his  dust-cloud. 

With  regard  to  Mr.  Mavor's  remarks  about  making  the  roads 
less  rugged  so  as  not  to  hold  so  much  dust,  that  was  quite  desirable 
-ci  far  as  coal-dust  was  concerned,  but  it  did  not  apply  to  stone- 
diist  :  and  thai  was  where  the  contradictory  nature  of  the  condi- 
tion- which  they  had  to  consider  came  in.  The  French  authority 
quoted  by  Mr.  Mavor  had  put  artificial  ruggedness  into  his  pit  :  so 
did  the  other  experimentalists;  they  put  shelves  in  on  which  to 
place  the  stone-dust,  so  that  if  anything  happened  they  would 
have  it  there  for  quenching  purposes.  If  the  road-aides  were 
rugged,  they  need  not  trouble  to  provide  -helves,  but  should  fill 
the  crevices  with  stone-dust. 

Mr.  H.   Belger  (Armstrong  College,   Newcastle-upon-Tyne) 

-aid  that,  with  regard  to  the  effect  of  water  on  coal-dust,  he  had 
recently  taken  three  specks  of  coal-dust,  the  biggest  speck  being 
a  twentieth  of  a  millimetere  (0001968  inch),  the  others  less  than 
a  hundredth  of  a  millimetre  (O0003937  inch).  He  had  Left  these 
three  specks  in  the  same  regular  temperature  as  could  be  main- 
tained, namely,  25°  Cent.,  ami  had  kept  the  air  moist.  He 
observed  thai  after  a  week  the  three  specks  had  diminished  in 
size,  and  had  increased  in  number  to  eleven:  whilst  after  a 
fortnight  they  were  so  many  that  he  could  not  count  them, 
because  the  part-  were  so  fine  that  it  was  impossible  to  measure 
them.  He  had  made  this  experiment  in  order  to  prove  that 
watering  in  mine-  was  a  great  danger,  as  it  broke  up  the  coal- 
dust  into  -mailer  constituents.  Coal-dust  when  observed  under 
high  microscopic  power,  especially  the  dust  from  Durham  mines. 
showed  a  great  deal  of  the  feature  of  the  vegetable  fibre  from 
which  it  originated:  watering  these  little  particles  therefore 
broke  up  the  part-,  and  they  must  necessarily  become,  if  that 
moisture  was  not  absolutely  maintained,  a  great  danger  for  the 
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future.  He  had  been  working  theoretically  for  several  years  in 
one  of  the  best  equipped   laboratories  in  Newcastle-upon-Tyne, 

namely,  the  private  laboratory  of  Sir  Thomas  Oliver  at  the  College 
of  Medicine;  and  had  afterwards  carried  out  experiments  con- 
jointly with  Mr.  Whitehead  at  "Washington  Colliery.  He  was 
of  opinion  that  it  was  perfectly  possible  to  clear  a  certain  zone 
of  coal-dust,  and  submit  it  to  a  method  of  spraying  of  such 
a  nature  that  re-application  was  not  necessary  for  at  lea.-i  a 
month.  He  submitted  a  glass  slide  on  which  he  had  spread  the 
most  minute  quantities  of  dust  on  November  29th  (10  days  pre- 
viously), and  it  would  be  seen  that  it  was  still  perfectly  moist. 
If  Prof.  Thornton  had  only  continued  his  studies,  he  would  no 
doubt  have  come  to  very  satisfactory  results ;  it  was  not  only 
necessary  to  get  a  crust  formed,  but  to  soak  the  whole  dust,  and 
so  to  bring  it  into  such  a  condition  that  it  would  not  burn  but 
coke  if  heated,  and  would  remain  moist  so  as  to  receive  further 
dust. 

Prof.  Thornton  said  that  he  did  not  know  that  anything 
that  Mr.  Prest  had  said  needed  a  reply.  He  thought,  from  the 
remark-  of  a  good  many  of  the  members,  that  they  must  have 
missed  the  points  in  the  paper.  He  was  very  much  interested  in 
what  Mr.  Blackett  had  said,  but  he  could  not  help  but  feel  from 
his  attitude  that  what  he  had  said  about.  Mr.  Prest's  remark- 
applied  fairly  well  to  himself  that  it  might  be  well  to  be  conser- 
vative, but  not  too  conservative  in  these  matters.  With  regard 
to  the  question  of  electricity  at  West  Stanley,  he  had  not  intended 
to  say  a  word  about  it;  but  he  was  quite  certain  that,  if  a  doctor 
knew  that  a  patient  had  a  disease,  the  very  kindest  thing  would 
be  to  tell  him  so,  or  to  treat  him  so  as  to  cure  it.  It  would  be  no 
kindness  to  allow  an  imperfect  state  of  things,  which  one  knew  to 
be  in  existence,  to  continue,  and  that  was  his  (Prof.  Thornton"-) 
attitude,  knowing  that  the  home-made  fuse-box  in  use  was  dan- 
gerous and  a  highly  probable  source  of  a  short  circuit.  With 
regard  to  a  train  of  dust  firing  between  terminals,  in  a  paper 
communicated  to  the  members  a  year  or  two  ago  he  had  given 
a  number  of  experiments  showing  how  coal-dust  was  fired  between 
terminals  under  certain  conditions;  but  the  particular  point 
which  he  wanted  to  bring  out  was  that  they  could  get  a  flash  to 
ignite  coal-dust,  and  then  after  that  they  had  the  conditions  for 
travelling  ignition. 

VOL.  t4XII.—19n-19I2.  ^ 
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\|       |'.i  \i  ki  i  i    asked  whether  ii    was  possible  to  get   .1   flash 
Jer  the  conditions   prevai  Wesl   Stanley.      He  did   aoi 

,n  iliai   ili.s   could   im >i   ge\   it   under  certain  curiilitii.ii>,   hut 
could  ii  !"•  got  under  the  conditions  obtaining  al   Weei  Stanley  ? 

Prof.  Thornton  said  thai  the  probability  oi  ;i  flash  occurring 
in  the  fuse-box  \\;i>  entirely  an  electrical  question,  as  to  which 
\|  Blacketi  had  admitted  ignorance.  The  suggestions  as  to  how 
the  Hash  might  have  arisen  were  (1)  bj  .1  fuse  blowing  in  the  box 
;iikI  establishing  a  short-circuit,  as  shown  to  be  possible,*  and 
2)  li.\  a  Main  of  coal-dust  between  terminals  causing  a  flash  <•■ 
.1  case  which  required  thick  dusl  in  a  damp  state. t 

With   regard  to  Mr.    Bowman's   remarks,   he  (Mr.   Bowman) 

had   sent    liim  a  specimen  of   Bowzone  some  time  ago,   and   he 

Prof.   Thornton)   rather  thought   that    Mr.    Bowman  might    be 

mistaken,    and    that    he   was    mixing   iodine    and    ozone.        He 

would,  however,  leave  that  point  for  Dr.  Bedson  to  settle. 

Mi.  Wood's  remarks  had  interested  him  very  much,  because 
he  thought  that  it  was  a  possible  solution  of  the  difficulty.  He 
Prof.  Thornton)  was  ridiculed  when  he  had  suggested  soap  and 
water,  hut  new  Mr.  Wood  suggested  whitewashing.  In  his  case 
the  saponaceous  element  was  an  exceedingly  small  element; 
that  had  been  exaggerated,  he  thought,  ad  nauseam,  so  tar  a-  he 
was  concerned :  the  real  factor  in  that  solution  was  water-glass, 
the  soap  being  merelj  a  carrier.  It  was  the  water-glass  that  was 
nlial,  and  1  hey  could  put  the  silicate  against  the  white- 
wash as  essentia]  parts  i,,  the  different  treatments. 

With  regard  to  Mr.  Atkinson's  remark,  that  he  did  not  think 
that  there  was  much  in  it.  he  (Prof.  Thornton)  would  suggc-i 
that  the  way  to  approach  a  subject  like  the  one  under  discus- 
v  is  to  gel  the  inundations  clear,  however  simple,  however 
trifling  they  mii-lii  seem  to  be  at  the  time,  bin  to  get  to  the 
bottom  in  some  direct  way:  and  it  was  with  the  idea  of  seeing 
what  effect  first  <>i  all  the  wetting  would  have  on  the  treatment 
of  the  dust,  ami  secondly  the  binding  of  the  dust,  that  the  work 
i  carried  out  not  with  an  ._  stion  of  its  being  a  final  and 
only  solution. 

Trails.  Inst.  M.  !■:.,  L910,  vol.  xxxix.,  page  203. 
t  Ibid.,  page  10-1. 
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With  regard  to  what  Mr.  Mayor  had  said  about  deep  dust, 
he  was  quite  convinced  that  no  liquid  solution  was  of  any  lasting 

use  whatever  on  deep  dust.  The  important  part  of  any  effective 
remedy  seemed  to  him  to  he  to  deal  with  the  fine  and  dangerous 
dust  near  the  roof  and  crevices  about  the  roof.  If  they  could  get 
that  dust  bound,  if  only,  as  Mr.  Mavor  had  said,  for  3  months,  it 
was  certainly  one  solution  of  the  problem. 

A  most  interesting  remark  of  Mr.  Belger's  was  that  with 
reference  to  the  breaking-up  of  coal-dust :  one  could  not  see  quite 
how  it  happened,  but  it  was  a  very  important  consideration  if  it 
were  so,  because  the  more  a  pit  was  watered  the  mure  likely  was 
a  danoerous  mixture  to  accumulate,  and  after  20  or  30  years  of 
watering,  the  dust  would  he  ready  at  any  time  for  ignition. 

It  might  be  pointed  out  in  conclusion  that  not  a  single  fact  in 
the  paper  had  been  mentioned  in  the  discussion,  a  probably 
unique  case. 


Disrrssiox  of  me.  george  j.  Ralph's  paper  ox 

"THE     HOLMES-PALPH     GAS-DETECTING     PORT- 
ABLE  ELECTRIC  LAMP."'* 

Mr.  E.  Seymour  Wood  (Murton  Colliery)  said  that  since  the 
last  meeting  he  had  experimented  with  the  lamp  down  the  pit  on 
two  occasions,  and  was  very  much  disappointed  to  find  that  he 
had  obtained  absolutely  no  indication  of  the  presence  of  gas.  In 
the  lamp-cabin,  the  ]am]>  had  acted  splendidly  with  coal-gas:  it 
did  all  that  Mr.  Ralph  had  -aid  it  would  do;  but.  when  tested  in 
the  mine  in  mine-gas,  it  gave  no  indication  of  gas  of  any  kind. 
He  coitld  not  believe  the  fact,  and  thought  that  perhaps  he  was 
wrongly  manipulating  the  lamp;  but  when  Mr.  Ralph  himself 
used  the  lamp,  the  result  was  the  same.  He  (Mr.  Wood)  would 
not  add  anything  further,  but  would  leave  it  to  Mr.  Ralph  and 
Dr.  Bedson  to  explain  what  would  appear  to  be  a  most  interesting 
scientific  fact. 

Mr.  W.  ('.  Blackett  (Sacriston)  said  that  Mr.  Ralph  had  been 
so  good  as  to  let  him  have  a  lamp  for  the  purpose  of  trial,  and  he 

*   Trans.  Inst,  M.  E.,  1011,  vol.  xlii..  page  '201. 
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i,  H .     The  ingenuity  and  long  w< 
entor   musl    have  exercised    upon    it-  design 
i  i, ,i-  bettor  results  than  bad  been  obtained;   and  be  (Mi 
H|;i.  hoped  thai  the  difficulties  were  urn   insuperable. 

II,'  had  tried  the  lamp  in  the  testing-machine  used   in  training 
theii  depui  and  it  had  indicated  exactlj  every 

Lilt   pei   i  i'ii!  .  as  i  hey  had  ndded  t  be  mixture. 

Mi.  .1.  B.  Atkinson  (II. M.  [nspector  "i  Mines,  Newcastle- 
upon-Tyne)  asked  whether  the  gas  used  was  illuminating  . 

Mr.  Blackett  replied  thai  it  was,  and  in  Mr.  Ralph's  lamp 
he  thought  that  they  had  gol  a  oiosi  excellent  arrangement,  until 
he  tested  it  in  the  mine  with  fire-damp,  when  he  was  bitterly  dis- 
appointed with  ;  he  result.  He  cert:! inly  sympathized  most  deeply 
with  Mr.  Ralph,  who  had  -pern  an  immense  amount  of  time, 
thought,  and  ingenuity  upon  the  lamp,  and  he  (Mr.  Blackett) 
hoped  that  Mr.  Ralph  had  found  some  way  out  of  the  difficulty. 
Be  had  been  told  thai  surface-action  had  something  to  do  with 
the  properties  of  platinum:  whether  by  increasing  the  surface 
Mi*.  Ralph  could  gei  over  the  difficulty  he  did  uoi  know;  but  he 
hoped  that  Mr.  Ralph  was  able  to  tell  the  members  thai  be  could 
see  some  solution  of  the  difficulty.  Meantime  Mr.  Ralph  had  all 
their  sympathy  in  his  disappointment. 

Dr.  1\  Phillips  Bedson  I  A  i  msi  i  ong  ( lollege,  Newcastle-upon- 
l.vir.'i  said  that,  like  the  two  previous  speakers,  he  had  been 
privileged  to  make  some  experiments  with  this  extremely  in- 
genious lamp  of  Mr.  Ralph's,  and  his  experiments,  which  were 
made  in  the  laboratory,  confirmed  the  observations  made  by  those 
speakers  of  their  experience  with  it  in  the  mine  Coal-gas  and 
fire-damp  (or  marsh-gas)  were  very  different  things;  the  average 
coal-gas  contained  about  30  per  cent,  of  marsh-gas,  while  there 
was  associated  with  it  between  50  and  60  per  cent,  of  hydrogen. 
\\  hen  he  tested  Mr.  Ralph's  lamp  with  mixtures  of  marsh-gas 
he  preferred  to  call  it  marsh-gas,  meaning  thereby  the  inflam- 
mable constituent  in  fire-damp-  Mr.  Ralph  waspresent,  and  they 
both  were  very  much  disappointed  at  the  poor  indication  given 
with  marsh-gas  as  compared  with  an  equal  proportion  of  coal-gas. 
He  (Dr.  Bedson)  had  therefore  made  so experiments  to  find  out 
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what  was  the  cause  of  the  difference  in  the  behaviour  of  the 
indicator  in  coal-gas  and  marsh-gas.  He  thought  that  he  had 
found  an  explanation  of  this  difference,  and  that  it  would  he 
possible  to  direct  Mr.  Ralph  on  to  lines  which  would  enable  him 
to  perfect  the  lamp  and  to  make  it  still  of  use  in  the  mine.  In 
one  series  of  these  experiments  he  had  used  a  lamp  kindly  lent  by 
Mr.  Ralph,  and  in  a  second  series  an  arrangement  supplied  by 
Mr.  T.  H.  Holmes,  which  consisted  of  a  heater  similar  to  that 
used  in  the  construction  of  the  lamp,  attached  to  which  was  a 
delicate  galvanometer,  by  which  alterations  in  the  resistance  of 
the  platinum  wire  in  the  heater  could  he  registered.  Using 
separate  mixtures  of  air  and  marsh-gas,  coal-gas,  and  hydrogen, 
containing  an  equal  volumetric  pereentaspp  of  each  of  the  com- 
bustible gases,  the  deflections  on  the  galvanometer  by  the  marsh- 
gas  mixture  was  found  to  lie  10.  that  with  the  coal-gas  mixture 
was  48,  and  with  the  hydrogen  mixture  SI).  Taking  these  values 
for  hydrogen  and  marsh-gas,  and  assuming  the  coal-gas  to  contain 
57  per  cent,  of  hydros-en  and  34  per  cent,  of  marsh-gas,  then  the 
deflection  produced  by  a  coal-gas  mixture  of  the  composition  used 
should  be  4S-H9.  which  agreed  well,  it  not  too  well,  with  the 
observed  result.  Experiments  made  with  mixtures  of  air  and 
carbon  monoxide  showed  this  gas  to  behave  somewhat  like  hydro- 
gen. How  were  they  to  explain  the  different  behaviotu  of 
hydrogen  and  marsh-gas?  It  appeared  to  him  that  the  explana- 
tion was  not  to  be  found  in  the  heat  of  combustion  of  these  two 
gases,  for  that  of  marsh-gas  was  approximately  three  times  the 
heat  of  combustion  of  an  equal  volume  of  hydrogen:  but  the 
researches  of  Drs.  Bone  and  Wheeler*  had  shown  that  the  slow 
combustion  of  marsh-gas  might  take  place  in  "  stages,"  giving 
rise  to  the  production  of  formacaldehyde  and  water.  The  formei 
might  either  be  burnt  to  carbon  dioxide  and  water,  or  produce 
formic  acid,  which  in  turn  was  resolved  into  carbon  monoxide  and 
water.  Further,  Burgess  and  Wheeler,  in  their  investigation  of 
the  "  Lower  Limit  of  Inflammation  of  Mixtures  of  the  Paraffin 
Hydrocarbons  with  Air,"t  had  observed  that  "whenever  the 
mixture  contained  lees  of  the  particular  hydrocarbon  used   than 

*  Journal  of  the  Chemical  Society,    Transactions,    1902,    vol.    lxxxi..    pages 
536  and  1,903  ;  and  vol.  lxxxv. .  page  1,074. 

Ibid..  Hill.  vol.  vex.,  page  2.013. 
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plf-pwp  igat  ion  "I  flam*  to  take  pla<  i 
formal  ion  of  an  aldehyde.     I  <  would, 
1 1, pi  in    ,  ombusl  ion  ol  marsh-gas  was  a  moi  e 

complex  ease  than  that  "l  hydrogen  or  c  irbon  monoxide,  and  in 
that  possible   was  t<  explanation  of  the  difference, 

which  these  experiments  with  the  Ralph  lamp  had  brought  to 
light.  He  ventured,  therefore,  to  suggest  to  Mr.  Ralph  that  be 
should  look  at  his  instrument  from  that  point  of  view,  and  il 
would,  he  thought,  be  possible  to  make  it  sufficiently  sensitive 
\r  indications  of  the  presence  and  the  amonnl  of  fire-damp  in 
i he  air. 

Mr.  Atkinson  asked  Dr.  Bedson  whether  the  Liveing  appa- 
ratus was  not  really  based  on  principles  similar  to  those  that 
underlay    Mi.  Ralph's. 

Dr.  Bedsoin  replied  thai  the  Liveing  apparatus  was  constructed' 
on  exactlj  tin-  same  principle,  the  only  difference  being  that  the 
Liveing   measured    the   amount    of   gas   by    photometric   means, 
whereas  Mr.  Ralph's  measured  it  by  electrical  menu-. 

Mr.  A  i  kinson  said  he  believed  that  the  Liveing  apparatus  was 
Pound  to  be  fairly  satisfactory  ;  he  had  tried  ii  once  or  twice. 

Prof.  \\  .  M.  Thornton  -aid  that  he  was  about  to  suggest  that 
tlic  question  was  one  of  temperature  in  the  first  case.  Could  not 
Mr.  Ralph  work  his  wire  to  a  higher  temperature,  and  so  gel 
better  combustion  oi  the  gas?  Be  (Prof.  Thornton)  understood 
that  why  Mr.  Ralph  did  nut  do  so  was,  because  he  wanted  to  keep 
the  voltage  down,  and  so  have  a  lighter  apparatus,  as  the  objec- 
tion to  the  Liveing  detector  was  its  weight  and  cumbrousness. 
Be  was  quite  sure  himself  that  it  was  all  a  question  of  electrical 
sensitiveness.  Was  he  right  in  thinking  that  the  Ralph  detectoi 
iboui  a  quarter  as  sensitive  in  marsh-gas  as  in  coal-gas? 

Dr.  Bedson  said  that  it  was  a  fifth. 

Prof.  Thornton  said  thai  a  differential  galvanometer  was  not 
a  very  sensitive  instrument.  Surely  there  was  some  electrical 
means  of  making  the  instrument  five  times  as  sensitive.  Il<' 
thought  that  the  difficulty  would  he  easily  overcome  in  that  way. 
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Mr.  W.  C.  Blackett  asked  whether  it  would  make  any 
difference  if  the  shape  of  the  wire  were  altered  ?  Supposing  thai 
they  had  the  same  electrical  conductivity  and  used  a  fiat  wire 
instead  of  a  round  one,  and  so  increased  the  surface  of  wire, 
would  that  make  any  difference:' 

Dr.  Bedson  said  that  he  was  rather  inclined  himself  to  look 
upon  the  matter  from  the  point  of  view  of  the  composition  of  the 
inflammable  materials  with  which  they  were  dealing.  Of  course, 
if  they  had  a  greater  surface  they  would  have  a  quicker  result; 
with  a  small  percentage  of  fire-damp  mixed  with  the  air  heated  in 
that  way.  lie  did  not  think  that  they  would  get  complete  combus- 
tion: they  would  get  a  step-by-step  combustion,  and  that  firsf 
step  did  not  produce  anything  like  so  much  heat  as  the  final  one. 
Hydrogen  had  no  opportunity  except  to  burn  to  the  final  stage, 
but  that  was  not  so  in  the  case  of  marsh-gas. 

Mr.  George  J.  Ralph  (Birmingham)  thanked  the  speakers  foj 

the  very  sympathetic  and  kind  remarks  that  they  had  made  in 
reference  to  his  apparatus,  the  failure  of  which  had  hern  a  great 
disappointment  to  all  of  them,  lie  had  come  up  that  day  specially 
from  Birmingham  for  the  purpose  of  making  a  statement,  as 
be  thought  that  it  was  due  to  them  for  him  to  come  and  face  the 
music  personally  rather  than  leave  it  for  someone  else  to  do  so.  He 
had  worked  on  the  detection  of  gas  by  electrical  means  for  '2  year-, 
first  of  all  with  Mr.  Alderson's  fire-damp  cut-out  device,  and 
recently  with  the  lamp  shown  at  the  lasl  meeting.  Unfortunately, 
he  (Mr.  Kalph)  knew  little  or  nothing  about  chemistry.  He  quite 
thought  that  there  might  be  some  little  difference  in  degree  in 
which  the  two  gases  affected  the  wire;  but  he  thought  that  he 
might  say  that  it  had  come  as  a  great  surprise  to  find  so  vast  a 
difference  between  the  behaviour  of  marsh-gas  and  that  of  coal-gas. 
Mr.  Wood  had  told  them  that  they  had  tested  the  lamp>  at  Murton 
Colliery.  Unfortunately  for  him  (Mr.  Ralph),  it  was  just  'J  days 
prior  to  his  leaving  Newcastle-upon-Tyne  to  take  up  a  new 
appointment  in  Birmingham,  and  he  had  had  neither  facilities, 
time,  nor  opportunities  since  to  do  anything  more  in  the  matter; 
hut  experiments  had  been  made  during  the  last  2  week.s  or  so  with 
more  sensitive  lamps  devised  at  the  works  before  he  had  left,  and 
hope-  had  not  yet  been  ahandoned  of  making  a  satisfactory  tire- 
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id  remained  t  ha1  the  lamps  as  exhibited 
iv ere  qo1  suitable  for  detecting  fire-damp, 
I, ,n  wer<  •   t"1  othei  inflammable  gases.     In  this  connexion 

,1  mighl  be  ag  to  state  thai  the  Admiralty  bad  asked  Eoi 

i.il  purposes ;  but  the  mistake  which  he  bad  made  lay 
In  urn  proving  the  claims  oi  the  lamp,  before  bringing  it  to  the 
aotiee  of  the  members,  by  testing  it  in  the  mine,  and  for  thai 
re  omission  be  apologized.  As  previously  stated,  he  beKeved 
thai  the  failure  to  give  satisfactory  results  bad  been  mosl  unex- 
pected on  the  pari  of  all  who  had  seen  the  lamp.  The  matter 
was,  however,  receiving  special  attention,  and  he  hoped  thai  he 
ild  be  able  to  say  very  soon  thai  the  difficulty  had  been 
overcome. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL    ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Woor>  Memorial  Hall,  Newcastle-upon-Tyne, 

February  10th,  1912. 


Mr.  M.  W.  PARRINGTON,  President,  in  the  Chair. 


DEATH  OF  MR,  CUTHBERT  BERKLEY. 

The  President  (Mr.  M.  W.  Parrington)  said  that  the 
Institute  had  very  recently  sustained  a  great  loss  through  the 
death  of  Mr.  Cuthhert  Berkley,  one  of  the  few  surviving  original 
members.  Mr.  Berkley  had  been  a  member  since  the  inaugura- 
tion of  the  Institute  in  1852,  and  had  acted  almost  continuously 
upon  the  Council  from  1857  to  1904,  during  which  time  he  was 
for  a  number  of  years  a  Vice-President.  He  moved  that  a  vote  of 
condolence  should  be  addressed  to  Mrs.  Berkley  and  her  family, 
expressing  their  great  regret  and  sympathy  with  them  in  their 
bereavement. 

The  resolution  was  sympathetically  adopted. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
January  27th  and  that  day. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated : — 

Members — 
Mr    William   Hooper   Blatchford,    Electrical   and   Mechanical  Engineer, 

Greytown,  Natal,  South  Africa. 
Mr.    George    Cook,    Colliery    Manager,    Hillcrest,    Newfield,     Wellington, 

County  Durham. 
Mr.   John    Neil    Grey,    Colliery    Manager,    c/o   Naworth    Coal    Company, 

Limited,  Hallbankgate  Offices,  Brampton,  Carlisle. 
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\i,    i  Manager,  Cboppington  Colliery,  Scotland 

•\.  ih  mble,  Collierj  Manager,  West  Pelton  Eo    ..  Beamish, 
nt\    Durham. 
Mr.  William  Engineer,   Blaokhall  Colliery,  Oaatle   Eden, 

intj    Durham. 
Mr.    i,i...  \  Collierj     Manager,     Branoepeth    Colliery, 

Willington,  County  Durham. 
Mi     Archibald  .inns    Liffoed   Pltjnkbt,   Engineer,   'J'J,   Qranville   Road, 

le-upon-Tyne. 
Mr.  John   Roberts    Instructor  in  Mining,  2*2,  Cartwright  Gardens,  Russell 

Square,   London,  W.C. 
Mr.  THOMAS    Phornton,  Colliery  Manager,  Blackball  Colliery,  Castle  Eden, 
County   Durham. 

Assoc]  v  n    Members  — 
Mr.  Jambs  Stuart  OLIVER,  Portland  House,  Jesmond  Road,  Newcastle-upon- 
Tyne. 
Mr.  Perch   Bttoktos  Watt,  26,  Larkspur  Terrace,  Newcastle-upon-Tyne. 

Students — 
Mr.  Frank  Cecil  Bootiman,  Mining  Student,  177,  Laygate,  South  Shields. 
Mr   John  Cecil  Brown,  Mining  Student,  9,  East  View,  South  Shields. 
Mr.  George   Penwick   Hedlet  Charlton,  Mining  Student,  School  House, 

on  Delaval,  Newcastle-upon-Tyne. 
Mr.    .Inns    Hai.iburton    G0WANS,    Mining   Student,    Westoe  Village,   South 

Shields. 
Mr.    Ronald    Henky    McLaren,   Mining   Student,    Lumley    Thicks,    Fence 

Houses. 
Mr.  Otto  Mandl,  Mining  Student,  Hartha,  near  Dresden,  Germany 
Mr.   Ai  -tin     Marmaduke    Gerald   Prest,    Mining    Student,    8,    Brockley 

Terrace,  Boldon  Colliery,  County  Durham. 
Mr.  John  BallantynE  THOMPSON,  Mining  Student,  166,  Westoe  Road,  South 

Shields. 


DISCUSSION  OF  MR.  \V.  B,  WILSON'S  PAPER  ON  "THE 
ADVANTAGES  OF  FREEZING  AS  A  METHOD  OF 
SINKING  THROUGH  HEAVILY- WATERED  OR 
DIFFICULT  GROUND."* 

Mr.  E.  Setmoub  Wood  (Murton  Colliery)  said  that  at  the 
meeting  of  the  [nstitute  held  on  October  14th,  1911,  some 
written  remarks  frere  read  from  Mi-.  Prest,  in  which  the  state- 
ment was  made,  with  regard  to  the  Theresa  Shaft,  that  "prac- 
tically 4  years  bad  been  occupied  in  sinking  a  depth  of  ITS 
teet."+      H(.  (Mr.   Wood)  had  then  pointed  out  that  such  a  state- 

*  Trans.   Inst.   M.   E.,   1911,  vol.  xli.,  page  349;  and  1911,  vol.  xlii.,  pages 
IK--'  and  414. 

t  Ibid.,  vol.  xlii.,  page  192. 
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nient  was  not  correct.  On  December  9th,  1911,  at  the  adjourned 
discussion  of  the  above  paper,  Mr.  Prest  had  declared  that, 
"  if  his  figures  were  incorrect,  they  were  drawn  from  papers  that 
had  previously  been  read  before  the  Institute,  and  therefore  the 
information  contained  in  the  papers  themselves  must  be  incor- 
rect";* also  that  "the  statement  was  based  on  data  obtained 
from  Mr.  Wood's  own  paper. t"  There  was,  however,  no  state- 
ment in  his  (Mr.  Wood's)  paper  to  the  effect  that  only  118  feet 
had  been  sunk  in  4  years.  The  figures  and  data  had  been 
manipulated  by  Mr.  Prest,  without  arriving  at  the  correct 
results. 

The  Dawdon  Colliery  manager's  report  on  May  25th.  1906, 
gave  the  depth  of  the  Theresa  Shaft  as  058  feet;  and.  deducting 
from  this  the  350  feet  sunk  by  pumping,  the  distance  sunk  from 
April  14th,  1905,  to  May  25th,  1906,  was  308  feet,  and  not  118 
feet.  If  the  period  from  May  Nth,  1902,  to  May  25th,  1906, 
was  taken,  the  distance  sunk  still  read  308  feet  against  the  118 
feet  given  by  Mr.  Prest.  The  actual  depths  sunk  under  the 
freezing  process  were  as  follows : — Theresa  Shaft,  308  feet : 
Castlereagh  Shaft,  475  feet. 

With  regard  to  his  (Mr.   Wood's)  remark  on  October  14th, 

that  Mr.  Prest  was  a  champion  of  the  open-pit  pumping  process, 

to  which  exception  had  been  taken,  he  thought  that  at  the  time 

when  he   said   so  he  was   quite  justified.        A  reference  to   the 

Minutes  of  Proceedings  of  The   Institution   of   Civil    Engineers 

would  show  that  Mr.  Prest,  in  replying  to  the  discussion  on  his 

paper,  had  made  the  following  statement:  — 

"  With  a  fairly  complete  knowledge  of  the  subject,  and  of  the  various  difficult 
shaft-sinking  operations  that  had  been  carried  out  during  the  past  25  years,  the 
author  had  no  hesitation  whatever  in  asserting  that  shafts  could  be  sunk  more 
quickly,  and  therefore  more  cheaply,  through  the  Magnesian-Limestone  feeders  by 
means  of  the  old-fashioned  bucket-pumps,  properly  designed  and  arranged,  than 
by  either  the  boring  or  the  freezing  system."  J 

He  (Mr.  Wood)  was  glad,  however,  to  hear  that  Mr.  Prest  now 
"  recognized  that  freezing,   just  as  cementation   and  other  pro- 

*  Trans.  Inst.  M.  E.,  1911,  vol.  xlii.,  page  414.  flbid. 

X  "  Shaft-sinking  at  the  Horden  Colliery,  South-East  Durham,"  by  John 
Joseph  Prest,  Minutes  of  Proceedings  of  The  Institution  of  Civil  Engineers,  1908, 
vol.  clxxiii. ,  page  82. 
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king,  could  be  applied  successfully  andei  different 
conditions  to  obtain  the  besi   results."* 

w  j  regard  to  tlu>  remarks  made  respecting  costs,  h  would 
|H.  breach  of  confidence  on  his  pari   to  make  anj   state- 

ment ;is  to  the  costs  nl   tlic  sinking  at    Dawdon   whilsl    be  was 

leni  manager  i  hi 

Mi  li-wK  {'n\  lsoh  (Durham)  said  thai  lit-  knew  something 
:ili(iin  the  sinkings  a1  Dawdon  and  Easington  Collieries,  and  also 
those  ai  Borden  Colliery  until  two  shafts  were  secured  through 
the  sand,  and  the  third  shaft  was  supposed  to  be  through  the  mosl 
difficult  ground.  It  the  papert  contributed  by  Mr.  Wood  had 
been  carefully  read,  it  would  have  been  found  thai  the  sinking 
at  Dawdon  did  no1  star!  until  7  months  after  the  sod  was  cut,  and 
this  fact,  he  supposed,  would  reduce  the  imaginary  figure  of 
£150,000  and  compound  interest  thereon.  Pumping,  also, 
stopped  on  December  28th,  1902,  not  on  May  17th.  a  difference 
of  nearly  another  T  months,  which  reduced  the  time  of  freezing, 
and  at  the  same  time  the  supposed  costs.  When  pumping  was 
stopped,  some  time  was  occupied  in  considering  the  methods  to 
be  adopted  -whether  to  put  in  additional  pumps  or  to  adopt 
freezing.  After  mature  consideration,  with  all  the  information 
available,  it  was  decided,  and  wisely  decided,  to  adopt  the 
freezing  method,  and  the  site  was  handed  over  to  the  contractors 
on  April  20th,  190:',.  It  had  been  stated  that  the  depth 
sunk  through  by  the  freezing  process,  when  the  tubes  were 
withdrawn  on  May  25th,  L906,  was  118  feet,  at  a  depth  of 
168  feet  7  inches — that  was.  at  the  bottom  of  the  sand.  He 
failed  to  conceive  how  anyone  could  think  that  the  freezing  tubes 
were  withdrawn  immediately  on  getting  through  the  sand;  to 
do  so  would  have  been  rash,  to  Bay  the  least  of  it.  The  depth 
reached  on  May  25th,  L906,  was  660  feet,  the  bottom  tubbing 
foundation  being,  as  stated  by  Mr.  Wood,  at  a  depth  of  530  feet 
9  inches.  It  was  necessary  to  sink  and  secure  the  pit  with  tubbing 
below  the  bottom  of  the  freezing  tubes,  and  afterwards  to  leave 
the  tubes  in  until  the  pressure  of  water  was  on  the  tubbing  j(to 
be  certain  that  there  were  no  serious  leakages),   during  which 

*  Trans.  Inst.  M.  E.,  1911,  vol.  xlii.,  page  414. 

t  "Sinking  through  bffagnesian  Limestone  and  Yellow  Sand  by  the  Freezing- 
process  at  Dawdon  Colliery,  near  Seaham  Harbour,  County  Durham,"  bj  K. 
Seymour  Wood,  Trans.  Inst.  M.  E.,  1906,  vol.  xxxii.,  page  551. 
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time  the  sinking  was  progressing.  The  depth  sunk  in  the  time 
named  was  330  feet,  and  not  118  feet.  Here,  again,  there  was 
an  error  of  about  1  months  in  Mr.  Prest's  statement  as  to  the 
time  occupied  in  sinking  and  walling  70  yards  and  putting  in 
26  yards  of  tubbing.  As  to  the  provision  of  adequate  pumping- 
plant,  properly  designed  and  arranged,  it  was  true  that  the  plant 
proved  inadequate ;  but,  except  for  the  difference  in  size,  the 
plant  at  Horden  Colliery  was  arranged  from  the  same  plans. 

Turning  to  Easington  Colliery,  they  had  been  told  that  if 
ordinary  care  had  been  exercised  in  tapping  the  sand-feeders  by 
advance  bore-holes,  and  the  pumping-plant  properly  arranged 
beforehand,  there  would  have  been  certain  results.  The  sand  at 
Easington  Colliery  thickened  very  rapidly  to  the  west,  and,  in  less 
than  three-quarters  of  a  mile  the  top  of  it  rose  180  feet.  Ad- 
vance bore-holes  would  not  have  been  of  any  use  under  the  con- 
ditions, as  not  far  away  there  was  a  pumping-station,  sunk  to 
near  the  bottom  of  the  limestone,  where  bore-holes  were  put  into 
the  sand,  and  whenever  the  water  was  pumped  down  below  a 
certain  depth,  the  sand  rose  and  choked  the  pumps.  On  approach- 
ing the  sand  at  Easington,  the  pumps  were  carefully  arranged 
and  placed  in  what  was  considered  the  most  suitable  position, 
and  if  the  work  had  to  be  done  again  under  similar  conditions, 
they  would  probably  be  placed  and  arranged  in  exactly  the  same 
way. 

Then,  it  had  also  been  stated  as  a  fact  that  the  bore-holes 
were  not  efficiently  filled  up  when  the  tubes  were  withdrawn,  and 
that  a  considerable  quantity  of  the  water  pumped  from  the  sand 
was  therefore  going  down  the  bore-holes.  Xot  only  were  the 
bore-holes  well  and  efficiently  filled  up  from  the  top,  but,  in  case 
water  might  be  going  down  the  outside  of  the  tubes  which  were 
not  withdrawn,  a  drift  was  driven  around  each  shaft  behind  the 
tubbing,  below  the  top  feeders,  which  was  no  easy  task,  and  every 
hole  found  and  plugged  up-over  and  down-over,  and  thoroughly 
secured  with  cement.  It  was  proved  that  no  water  was  going 
down,  by  the  fact  that  the  water  behind  the  tubbing  remained  at 
its  normal  level  during  the  whole  of  the  time  that  the  pumping 
from  the  sand  continued. 

It  should  be  remembered  that  Horden  Colliery  profited  by  the 
experience  gained  at  Dawdon  and  Easington  Collieries,  as  to  what 
the  normal  feeders  might  be,  and  the  necessary-  pumps  to  provide. 
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Mr    i',v>i   had   stated  that,  in  hi-  opinion,  the  sand-feeders 

did  ..uiiii  gallons  |mt  minute  as  a  maximum,  and  were 

frequently  much  less;  bul  the  members  were  also  told  thai  there 

1,300  gallons  of  water  per  minute  at  Mm  ton  ( Jolliery,  which 

pumped  in  three  lifts,  and  each  additional  lift,  as  they  knew, 

added  matei  tally  to  the  difficulty  of  pumping  watei  out  oi  a  sink- 

j-pit.     Here,  again,  they  were  told  thai  the  pressure  was  not 

taken  off  the  tubbing  above  *  I  \  1 1  i  1 1 «_»-  the  time  of  pumping  tin' 

9and-feeder.     At    Easington  Colliery  there  were   LI, 000  gallons 

per  minute  (none  of  it  < - « > 1 1 » i 1 1 u-  down  the  bore-holes),  which  was 

aothing  like  the  tota]  feeder. 

Seeing  that  the  Sunderland  and  South  Shields  Water  Com- 
pany pumped  9,000,000  gallons  of  water  daily,  and  that  the 
aumerous  wells  in  the  oeighbourhood  pumped  probably  another 
million  gallons  daily,  who  could  say  what  the  sand-feeders  might 
be,  what  connexion  there  was  between  them,  or  where  this  quan- 
tity nt  fresh  water  got  into  the  sand? 

It  was  a  burning  question  in  the  days  when  Murton  and 
Ryhope  Collieries  were  sunk  as  to  whether  the  upper  feeders  in 
the  Limestone  ever  got  clown  to  mix  with  the  Band-feeders.  They 
now  knew  that  they  did.  In  the  case  of  several  places  on  the  east 
coast— at  Hendon,  Dawdon,  Easington,  and  Horden — the  water 
in  the  sand  was  more  or  less  salt,  and  in  a  bore-hole  near  Hartle- 
pool fresh  water  was  found  to  a  depth  of  260  feet:  below  that 
depth  a  large  feeder  of  salt  water  was  met  with.  If  they  took  it 
that  the  surface  of  most  of  these  east-coast  collieries  was  some 
200  feet  above  sea-level,  and  that  seawards  they  soon  got  a  depth 
of  1 00  feet  of  water,  this  would  reduce  the  thickness  of  the  lime- 
stone from  80  to  about  30  fathoms;  and,  should  the  limestone  rise 
rapidly  to  the  east,  as  it  might  do,  it  was  quite  possible  that  the 
-and  cropped  out  at  no  great  distance  from  the  shore.  Assuming 
that  the  whin  dyke  came  through  the  sand,  what  effect  would  it 
have,  owing  to  contraction  due  to  rapid  cooling,  a-  regarded  the 
water  getting  down  into  the  sand? 

.Mr.  W.  B.  Wilson  (Newcastle-upon-Tyne)  said  that  t-he 
criticisms  were  based  so  largely  upon  inaccurate  information  that 
he  must  mention  one  or  two  matters,  although  -Mr.  Wood  and 
Mr.  Coulson  had  dealt  with  them  so  far  as  they  related  to 
Dawdon  Colliery. 
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Mr.  Prest,  in  giving  the  reasons  why  so  large  a  pnmping-plant 
was  installed  at  Horden  Colliery,  might  have  admitted  that  he  had 
had  the  experience  of  the  inadequacy  of  the  24-inch  pumps  at 
Easington  Colliery,  otherwise  the  capacity  of  the  Horden  Colliery 
installation  might  possibly  have  been  very  much  smaller.  The  24- 
inch  sets  were  found  to  be  insufficient  at  Easington  Colliery,  but 
it  was  by  no  means  the  first  occasion  that  methods  first  employed 
in  dealing  with  water  in  sinking  pits  had  had  to  be  increased.  He 
(Mr.  Wilson)  was  not  in  charge  at  Easington  Colliery  when  oper- 
ations were  commenced,  but  he  had  no  doubt  that  all  the  proba- 
bilities were  carefully  weighed  before  the  plant  was  purchased. 
He  would  also  add,  although  they  were  told  that  the  second 
installation  at  Easington  Colliery,  which  consisted  of  eight  ■'!()- 
inch  and  two  24-inch  sets,  was  proved  to  be  adequate  by  the 
volume  of  water  actually  pumped,  that  this  plant  also  was  quite 
inadequate ;  and  if  the  feeder  had  continued  to  increase  as  rapidly 
as  it  did  upon  the  last  two  occasions  when  they  lowered  in,  being 
still  60  feet  above  the  top  of  the  sand,  this  large  plant  would  have 
had  to  be  increased  many  times  before  it  could  have  dealt  with  the 
feeder,  and  could  therefore  be  described  as  adequate.  Mr.  Prest 
had  insisted  that  the  sand-feeder  was  from  1,500  to  3,000  gallons 
per  minute  as  a  maximum.  It  was  true  that  this  was  the  quan- 
tity given  in  one  or  two  sinkings,  but  he  (Mr.  \Yilson)  would  be 
disposed  to  say  that  the  quantity  of  water  varied  as  much  as  the 
sand  did  in  thickness,  and  might  be  any  quantity,  from  no  water 
at  all  to  a  quantity  impossible  to  be  dealt  with  by  pumping.  It 
was  therefore  impossible,  in  his  opinion,  to  make  quite  sure  that 
any  pumping-plant  would  be  sufficient  to  put  through  the  Yellow 
Sand. 

In  the  Murton  Colliery  sinking  they  had  to  deal  with  9,000 
gallons  per  minute  in  the  sand ;  at  Haswell  Colliery  the  hrst 
shafts  failed  to  get  through  the  sand,  which  was  at  this  point 
some  115  feet  thick:  the  feeders  of  water  were  very  heavy,  and 
the  shafts  were  abandoned.  New  shafts  were  commenced,  and, 
although  within  half  a  mile  of  the  hrst  shafts,  neither  sand  nor 
water  was  found,  and  the  shafts  were  completed.  At  Dawdon 
and  Easington  Collieries  the  sand-feeders  were  incalculable. 

Mr.  Prest  had  attributed  the  difficulties  at  Easington  Colliery 
to  have  been  largely  due  to  connexion,  through  the  bore-holes, 
of  the  limestone-feeders,  with  the  sand-feeders,  and  stated  that 
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ilM.  bore-holes  were  qo!  efficiently  filled  up  when  the  tubes  were 
withdrawn.  This  statement  was  quite  (he  reverse  of  whal 
actualh  happened.  To  prevent  the  possibility  oi  connexion 
between  these  feeders  through  the  bore-holes,  the  tubbing  was 
broached  in  each  shaft  L30  feet  below  water-level,  and  drifts 
were  driven  round  the  shafts  in  the  Limestone  and  in  the  position 
nl  the  holes.  A.8  each  hole  was  found,  it  was  effectually  plugged 
up  with  <li\  -nil  wooden  plugs.  Tin'  bottom  of  each  oi  tin-'' 
drifts  «a>  covered  with  L8  inches  <»l  cement-concrete,  anil  the 
whole  drifts  then  filled  up  with  limestone  and  concrete.  While 
this  operation  waa  proceeding,  the  water  receded  from  the  tubbing 
above,  and,  after  the  work  was  completed,  the  water  returned 
to  its  level  and  remained  there,  lie  did  noi  Bay  that  there  was 
nu  connexion  between  the  limestone-feeders  and  the  sand,  be- 
cause  lir  believed  that  such  connexions  did  occur  at  places.  In 
driving  the  drifts  they  found  several  gullets  in  the  limestone 
running  in  various  directions,  from  horizontal  to  vertical, 
making  water  freely,  and  some  of  these  may  have  had  connexion 
with  the  sand.  He  did  say,  however,  that  any  such  connexion 
was  comparatively  small,  and  certainly  not  through  the  bore- 
holes. The  brackishness  of  the  water  in  the  vsand  at  Easington 
Colliery  and  elsewhere  tended  to  prove  that  such  connexions  did 
occur. 

The  discussion  supported  the  contention  of  the  original  paper 
(hat  it  was  much  better  to  be  on  the  side  of  safety  and  avoid 
all   these  risks  by  adopting  the  safe  and  comparatively  cheap 
method  of  freezing  as  a  first  operation. 

The  estimated  figures  for  freezing-  contracts  were  given  in 
the  paper,  and  they  would  be  found  small  when  compared  with 
the  cost  of  pumping  anything  like  a  large  quantity  of  water. 

Mr.    T.    E.    Forster   (Newcastle-upon-Tyne)   remarked   that 

there    was    another   colliery   where    they   got    very    little    water 

indeed:  that  was  at   Shotton  Colliery,   which  was  sunk  by  his 

M  r.  Forster's)  grandfather.    It  was  really  impossible  to  say  what 

quantity  of  water  would  be  met  with  in  any  sinking. 
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DISCUSSION  OF  MR.  JAMES  LOMAX'S  PAPER  ON  "THE 
MICROSCOPICAL  EXAMINATION  OF  COAL,  AND 
ITS  USE  IN  DETERMINING  THE  INFLAMMABLE 
CONSTITUENTS  PRESENT  THEREIN."* 

Mr.  David  Burns  (Carlisle)  wrote  that  there  could  be  little 
question  of  the  value  of  Mr.  Lomax's  line  of  enquiry  as  affording 
evidence  of  the  constitution  of  coal,  and  of  the  best  methods  of 
treating  it  in  several  directions.  In  this  sense  it  might  well  be 
an  epoch-making  paper.  But  it  also  had  an  important  bearing 
on  the  origin  of  coal.  In  view  of  the  fact  that  no  stratum  of 
the  earth's  crust  had  come  under  actual  observation  to  one  tithe 
of  the  extent  to  which  coal-seams  had,  there  was  probably  none 
on  the  origin  of  which  current  theories  were  less  satisfactory. 
In  the  case  of  any  coal-seam  of  large  extent  where  an  attempt 
was  made  to  trace  it  back  to  its  primeval  forest,  the  number  of 
assumptions  that  had  to  be  made  was  appalling.  That  vegeta- 
tion of  a  kind  was  rank,  and  spores  plentiful,  in  the  Coal- 
Measure  age  was  undoubted,  but  to  believe  that  thick  coal- 
seams  were  in  great  measure  built  up  of  spores  would  require 
very  strong  proof.  Mr.  Lomax  seemed  to  think  that  his  observa- 
tions tended  in  that  direction ;  and,  while  not  going  so  far  as  to 
seek  to  controvert  his  conclusions,  he  (Mr.  Burns)  would  like  to 
indulge  in  a  word  of  caution.  The  eye  was  so  apt  to  see  what  the 
mind  bid  it  see,  that  false  inferences  might  be  drawn  by  the  most 
able  and  conscientious  worker  with  the  microscope.  For 
instance,  might  not  the  finely-laminated  hands  be  due  to  other 
causes  than  to  their  having  been  built  up  of  the  leaves  of  plants  ? 
Again,  might  not  many  of  the  little  globules  that  simulated  the 
appearance  of  the  spores  of  cryptogamia  be  the  result  of  mole- 
cular segregation  in  the  course  of  the  long  metamorphic  pro- 
cesses that  had  taken  place  since  the  coal  was  deposited  and 
covered  up? 

Mr.  W.  C.  Blackett  (Sacriston)  said  that  the  paper  was  one 
of  very  great  value,  more  so  than  they  had  been  inclined  to 
think  hitherto,  because  it  confirmed  a  number  of  theories  that 
had  only  been  put  forward  as  the  result  of  analysis.  He  did  not 
know  what  Mr.  Burns'  qualifications  were  as  a  microscopist,  but 

*  Trans.  Inst.  M.  E.,  1911,  vol.  xlii.,  pages  2,  459,  and  462. 
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be  was  particularly  Btruck  bj  the  word  oj  caution  which  thai 
leman  bad  giveii.  Still,  he  though!  thai  the  microscope 
,i,l  not  be  discouraged,  rhe  author  had  given  them  bo  man) 
excellent  Illustrations  thai  thej  could  hardly  throw  them  alto- 
gether on  one  side,  without  attaching  a  good  deaJ  oj  importance 
to  them.  U  hat  he  would  like  to  see  would  be  the  investigation 
carried  -i  1 1 1  further,  to  ascertain  whether  different  vegetation 
could  not  be  discovered  under  what  they  now  knew  were  different 
conditions.  For  instance,  they  bad  their  coal-seams  with  shale 
roofs,  and  1 1 1 1 ■  \  had  them  with  sandstone  roofs,  and  as  obviously 
the  conditions  in  those  two  kinds  of  seams  must  be  entirely 
different,  one  would  have  thought  that  they  would  have  been 
preceded  by  some  different  vegetation.  So  far  as  could  he  ascer- 
tained, the  composition  of  spores  and  microspores,  and  that  verj 
important  discovery  which  they  had  seen  by  th<>  aid  of  the  micro- 
scope ir>in  bad  confirmed  strikingly  what  the  chemists  had 
already  discovered,  especially  when  they  had  been  studying  the 
coking  of  coals,  as  had  recently  appeared  in  some  very  valuable 
papers  read  before  the  Royal  Society  of  Arts,  lie  had  no  doubt 
tli;it  the  microscopists'  work  would  be  equally  welcomed  by  such 
an  authority  as  Prof.  Bedson,  whose  opinion  he  would  like  to 
bear. 

Prof.  P.  Phillips  Bedson  (Armstrong  College,  Newcastle- 
upon-Tyne)  said  that  Mr.  Lomax  was  to  be  congratulated  on 
the  very  successful  manner  in  which  he  had  obtained  sections, 
which,  under  the  microscope,  revealed  so  much  to  him,  and  had 
enabled  him  to  show  that  coal  was  what  they  believed  it  to  be 
from  a  chemical  point  of  view,  namely,  a  mixture  of  a  great 
many  substances.  The  only  caution  that  he  would  himself  men- 
tion in  connexion  with  the  microscopical  examination  of  coal  was 
that  they  must  not  expect  the  microscope  to  yield  too  much 
information.  They  certainly  were  able  to  see  things,  and 
perhaps  to  give  them  names,  but  that  did  not  take  them  very 
tar:  it  did  not  reveal  to  them  what  he  would  like  to  know  about 
the  nut urr  of  the  constitution  of  the  substances  which  formed  the 
basis  of  coal.  It  was  a  problem  which  he  had  been  foolish 
enough  to  try  and  attack  himself,  his  first  experiments  being 
made  'J-»  years  ago,  and  he  did  not  seem  to  have  got  very  much 
further  in  the  matter,   excepting  that   he  had  satisfied  himself 
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that  there  were  certain  groups  of  compounds  which  were  nearly 
related  to  resin.  When  thej-  came  to  the  term  "resin,"  it  was 
applied  in  a  very  loose  way  indeed ;  and  so,  although  they  could 
see  a  thing  with  a  microscope,  or  see  it  divided  into  different 
groups  of  substances  by  the  aid  of  the  microscope,  that  was 
only  a  step  towards  the  end.  What  they  wanted  was  a  funda- 
mental knowledge  of  the  nature  of  the  compounds  which 
produced  the  material  called  coal,"  and  were  the  basis  of  so 
many  of  its  useful  properties.  There  was  nothing  strange  in  the 
occurrence  of  resin  in  coal.  Some  years  ago  he  had  brought 
before  the  members  a  kind  of  New  Zealand  coal,*  intermixed  with 
which  there  were  great  lumps  of  resin,  so  that  the  microscope 
was  not  required  to  reveal  their  presence  there. 

With  regard  to  the  use  of  the  microscope  in  examining  coal  in 
order  to  determine  the  inflammable  constituents  present  therein, 
he  did  not  deprecate  the  use  of  the  microscope  at  all  in  that  way. 
He  thought  that  it  was  very  useful  iudeed  ;  but  it  seemed  to  him 
that  if  they  wanted  to  know  whether  coal  was  likely  to  be  easily 
inflammable,  they  could  go  a  much  more  simple  way  about  it,  by 
putting  it  under  such  conditions  as  to  see  whether,  when  decom- 
posed by  heat,  it  yielded  a  large  proportion  of  volatile  substance-. 
There  was  another  agent  in  which  light  helped  them  (some  experi- 
ments had  been  made  very  recently  at  Armstrong  College  by  Dr. 
F.  C.  Garrett,  the  results  of  which  he  hoped  would  be  communi- 
cated to  the  members),  and  that  was  the  application  of  the 
lxontgen  rays  to  the  study  of  coal.  These,  if  applied  in  a  certain 
way,  revealed  much  as  to  the  distribution  of  certain  materials, 
notably  the  mineral  matter  contained  in  coal.  They  had  to  bear 
in  mind  that  the  microscope,  like  the  eye,  had  its  limitations. 
The  use  of  the  microscope  here  was  not  exactly  analogous  to  its 
use  in  the  examination  of  rocks.  In  petrography  the  microscope 
was  employed  to  recognize  compounds  of  which  the  composition 
and  constitution  were  well  established.  The  information  con- 
tained in  Mr.  Lomax's  paper  was  interpreted  as  indicating  resins 
and  humic  bodies;  but  what  they  wanted  to  know  was  the  nature 
of  the  resin,  and  the  nature  of  the  humic  bodies  in  the  coal. 


*  ' '  Results  of  the  Analysis  of  Samples  of  New  Zealand  Coal  and  Ambrite, 
and  of  Barbados  Manjak,"  by  P.  Phillips  Bedson,  Trans.  Inst.  M.  E.,  1899,  vol. 
xvi. ,  page  388. 
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\l      John    II     Mm;i\\ii    (Acklington)  Baid  thai   Mi.   Lomas 

bad  been  engaged  on  this  wry  interesting  studj  for  a  g I  many 

irs.  The  subjecl  was  ^lill  in  it-  infancy,  and  the  particular 
direction  in  which  he  would  like  to  aee  it  developed  was  in  the 
correlation  of  our  coal-seams.  There  was  one  poinl  in  the  paper 
which  u.i>  nut  explained:  the  author  did  uoi  say  how  be  go1  bis 
sections.  Be  (Mr.  Merivale)  had  no  practical  knowledge  of  these 
matters  himself,  bul  he  believed  thai  the  greal  difficulty  with 
which  microscopists  had  to  contend  in  examining  coal  was  how  to 
olitaiii  sect  ions  sufficiently  thin. 


The  following  paper  ou  "Miners'  Baths,"  by  Messrs.  H.  F 
Bulman  and  W.  B.  Wilson,  was  read  by  Mr.  H.  F.  liulman  :  — 
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MIXERS'  BATHS.* 


By  H.  F.  BULMAN  and  W.  B.  WILSON. 


Introduction. — Of  all  the  changes  made  by  the  new  Coal 
Mines  Act,  none  perhaps  has  attracted  more  general  interest 
than  the  proposal  to  provide  facilities  for  miners  to  wash 
themselves,  and  to  change  and  dry  their  clothes  at  the  pit-head. 

This  provision  seems  likely  to  be  a  benefit  to  the  miner, 
in  promoting  not  only  his  own  personal  comfort  and  cleanliness, 
but  also  that  of  his  home,  and  in  relieving  his  women  folk  of 
much  of  their  present  household  work.  There  is  no  doubt  that 
many  of  the  miners  at  the  present  moment  dislike  the  idea, 
but  experience  in  other  countries,  where  the  system  has  been  in 
force  for  a  number  of  years,  shows  that  when  once  the  miner 
becomes  accustomed  to  changing  his  clothes  and  washing  at  the 
pit,  he  much  prefers  the  innovation,  and  would  strongly  object 
to  revert  to  the  old  custom. 

In  Belgium  the  practice  is  being  increasingly  introduced  by 
the  voluntary  action  of  colliery  owners ;  t  and  in  a  paper*  by 
Mr.  Kuss,  Inspector  of  Mines,  it  is  stated  that,  at  April  1st, 
1910,  of  278  collieries  at  work,  42,  employing  21,560  men  under- 
ground, were  provided  with  spray-baths  of  modern  construction. 
The  workmen  quickly  grasped  the  benefits  which  these  baths 
procured  for  them,  and  of  these  21,560  men,  16,650,  or  77-3  per 
cent.,  voluntarily  made  use  of  the  baths  in  1909. 

In  the  Xorth  of  France,  where  the  use  of  baths  is  also 
voluntary.^  the  experience  is  similar,  and  in  Westphalia,  where 

*This  paper  was  originally  submitted  for  communication  in  June,  1911,  but 
for  specific  reasons  the  reading  has  been  deferred  until  the  present  meeting. 

t  By  an  Act  dated  July  5th,  1911  (since  this  paper  was  written),  douche- 
baths  have  to  be  provided  and  maintained  at  all  new  collieries  in  Belgium,  but  the 
workmen  are  not  obliged  to  use  them. 

\  "  Note  sur  les  Installations  de  Bains-douches  pour  les  Ouvriers  Mineurs,  en 
Belgique,"  by  —  Kuss,  Annalea  des  Mine-*,  Paris,  1911,  series  10,  vol.  xix.,  page  5. 

§  It  is  stated  that  in  France  the  provision  of  baths  for  miners  is  likely  to 
be  made  compulsory  in  the  near  future. 
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the  measure  was  made  compulsorj  al  all  collieriefl  by  a  decree 
dated  March  L2th,  1900,  ii  is  carried  oul  to  the  mutual  satis- 
faction and  approval  of  both  employers  and  workmen. 

The  information  embodied  in  the  presenl  paper  \\a~  gathered 
lis  the  authors  during  a  visil  in  May,  L911,  to  some  of  the  largesl 
and  aewesl  installations  of  baths  al  collieries  in  Westphalia, 
Belgium,  ami  the  North  of  France. 

Washing  Apparatus.  The  actual  trashing  arrangemenl 
always  lakes  the  form  of  a  fine  shower  or  overhead  spray  of 
pleasantly  heated  water  from  a  rose  about  7  inches  in  diameter, 
placed  7  or  8  feet  above  (he  floor.  Under  such  a  shower  the 
dirtiest  man  can  easily  and  comfortably  with  the  aid  of  a  piece 
of  soap  make  himself  quite  clean  within  10  minutes. 

The  advantages  of  this  form  of  bath  in  comparison  with  others 
are  manifest.  It  affords  a  rapid,  effective,  and  pleasant  method 
of  washing  all  over,  and  the  water  falling  on  the  floor  is  at  once 
conducted  away  by  a  simple  system  of  drainage;  and  as  the 
pipes  and  rose  are  overhead,  they  occupy  no  floor  space  and 
comparatively  little  room.  The  bathing  place  can  also  be 
cleaned  up  readily  with  a  douche  from  a  hose. 

Consumption  of  Water. — The  amount  of  water  required  for 
each  bather  is  comparatively  small.  Mr.  Kuss  -tales  that  for 
collieries  in  Belgium  it  averages  <>*  gallons  (30  litres)  per  man 
per  bath.  The  figures  given  at  some  of  the  collieries  visited 
were  higher,  a  colliery  in  Belgium  allowing  7-7  gallons  (-35 
litres),  while  one  in  the  Pas-de-Calais  allowed  8'8  gallons  (40 
litres). 

The  supply  is  regulated  by  an  attendant,  who  stands  on  a 
raised  platform  at  one  end  of  the  building,  and  has  at  hand  a 
sei ies  of  taps,  each  tap  controlling  the  supply  to  perhaps  eight  or 
ben  of  the  showers,  according  to  the  number  attached  to  each 
branch-pipe. 

In  Belgium  and  France  each  shower  is  installed  in  a  separate 
little  cabin,  in  order  to  ensure  privacy  to  the  bather  during  the 
operation  of  washing;  and,  in  addition  to  the  main  controlling 
taps,  there  is  a  separate  tap  in  each  cabin,  for  the  use  of  the 
bat  her. 

In  Germany  the  men  wash  all  together,  and  it  is  not  unusual 
to  see  one  man  helping  another  by  scrubbing  his  back.     The 
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orderly,  quick  and  rapid  way  in  which  a  large  shift  of  some 
hundreds  of  men  got  through  the  business  of  bathing  was  very 
remarkable. 

At  some  of  the  German  collieries  the  boys  are  housed  in  a 
separate  part  of  the  building,  but  there  are  not  separate  cabins 
for  each  bather,  and  the  water-supply  is  controlled  entirely  by  the 
attendant.  As  eight  and  ten  of  the  showers  are  controlled  by  one 
tap,  they  must  be  all  kept  running,  or  all  stopped  together,  and 
this  probably  tends  to  a  higher  consumption  of  water  than  would 
be  the  case  if  each  shower  were  separately  controlled.  The  authors 


Fig.  6. —  Ordinary  Form 
of  Suspender. 


Fig.  7.— Stirrup 
Suspender. 


were  informed  that,  an  average  daily  consumption  of  water  at 
bathing  establishments  in  Westphalia,  including  the  officials' 
baths  and  the  water  used  in  cleaning  up  the  place,  was  33 
gallons  (150  litres)  per  man. 

W ater -heating . — The  water-heating  apparatus  is  placed  near 
the  controlling  taps  at  one  end  of  the  building,  so  that  one 
attendant  can  manage  everything.  The  water  is  generally 
heated  by  exhaust-steam  from  the  colliery  engines,  though  in 
some  cases  live  steam  is  employed. 

For    mixing    the    steam    and    water  together,    injectors    are 


inf. 
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sometimes  employed,  and  in  some  instances  this  ie  effected  by 
jether  the  steam  and  water  in  an  <>ld  boiler  <>r  other 
similar  receptacle,  in  the  same  way  as  boiler  feed-water  is 
often  heated.  The  heated  water  is  cooled  down  to  the  desired 
temperature,  usually  98°  to  100°  Fahr.,  by  an  admixture  oi 
cold  water  from  a  separate  tap. 

Storing  'in, I  Drying  Clothes.  The  ordinary  method  of  storing 
mid  drying  the  clothes  is  by  suspending  them  in  separate  bundles 
from  hooks  hanging  in  the  upper  part  of  the  huilding,  where  they 

are  exposed  to  the  drying  effect  of  the 
heated  air  (Fig.  14).  For  this  purpose  the 
buildings  must  be  spacious  and  lofty; 
the  side  walls  are  usually  20  to  30  feel  in 
height,  the  roof  sloping  upwards  from 
them  to  a  centra]  ventilator  running  the 
whole  length  of  the  building.  In  cold 
weather  they  are  heated  artificially  by 
steam-radiators  to  a  temperature  of  about 
70°  Fahr. 

Different  forms  of  suspenders  are  in 
use,  the  most  common  consisting  of  three 
or  four  hooks  projecting  radially  from  a 
central  vertical  stem  (Fig.  6),  while  another 
is  in  the  form  of  a  stirrup  opening  in  the 
centre  (Fig.  7).  In  Westphalia  a  little 
metal  dish  to  hold  a  piece  of  soap  is  added, 
usually  fixed  above  the  hooks  'Fig.  8). 
Each  man  provides  his  own  soap  and  towel. 
Where  there  are  separate  bathing-cabins, 
as  in  Belgium,  the  soap-dish  is  placed  in  the  cabin. 

To  each  suspender  is  attached  a  metal  plate  bearing  a 
number,  and  every  man  using  the  bathing  establishment  appro- 
priates one  of  them,  and  thus  knows  his  suspender  by  its 
number.  A^  many  suspenders  as  there  are  men  to  bathe  are 
provided. 

Each  suspender  is  hung  at  the  end  of  a  curd  or  chain  or  wire. 

A   small   linked  chain,  about   I   inch   across,   which   inns  easily 

around  small  pulleys,  appears  to  stand  the  test  of  experience  best. 

At   the  level   of  the  top  of  the  walls  of  the  building  there 


Fig.  8.— Stirrui*  Srs- 
l'ENHKK,  with  Soap- 
dish  ATTACHED. 
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are   fixed   a   series    of    light    steel    joists,    3    or   4    inches    wide, 
horizontally  spared  at  intervals  of  about  1  foot  4  inches  apart, 


Fig.  9. -Pulleys  for  Raising  and  Lowering  the  Suspenders, 
vol.  lxii.-1911-19i2.  jo 
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in. I  carrying  small  pulleys  (Fig.  9).  From  each  suspender 
the  chain  rises  bo  .1  pulley,  around  which  it  passes,  thence 
travelling  to  a  Becond  overhead  pulley,  from  which  it  descenda 


0 


!  (§> 


Fig.   10.  -  Showing  method  'of  Looping  up  the  loose  Chain  of  the  Pulley 


to  be  tethered  to  a  metal  pin  projecting  from  a  fixed  stand 
on  the  floor  of  the  building.  Each  pin  has  a  metal  plate  bearing 
a  number  corresponding  to  the  number  of  its  suspender. 
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The  length  of  chain  must  be  sufficient  to  extend  from  the 
pin  around  the  two  overhead  pulleys  down  to  the  suspender  when 
it  is  lowered  to  allow  the  man  to  get  at  his  clothes.  When  the 
bundle  of  clothes  is  raised,  which  is  effected  by  pulling  in  the 
chain  at  the  pin,  there  is  some  length  of  loose  chain  to  dispose  of, 
and  there  must  also  be  some  means  of  fastening  the  chain  when 
the  suspenders  have  been  raised.  This  is  in  some  cases  done 
by  attaching  to  the  chain  at  the  right  point,  say  8  feet  from 
its  end,  or  at  whatever  height  the  suspender  is  to  be  raised,  a  ring 
(Fig.  9),  which  is  put  on  to  the  pin,  and  this  holds  the  chain 
with  its  suspender  in  the  desired  position.  The  loose  chain 
is  allowed  to  hang  in  folds  from  the  pin,  which  is  fixed  at  a 
height  of  4  or  5  feet  from  the  floor  (Fig.  9),  while  sometimes  a 
lower  row  of  pins  is  provided,  and  the  loose  chain  looped  round 
the  two  (Fig.   10). 

For  the  foregoing  illustrations,  the  writers  are  indebted 
to  Mr.  Louis  Heymer,  of  Dortmund,  who  is  the  patentee  and 
maker  of  most  of  the  appliances. 

The  newest  and  neatest  arrangement  consists  of  a  metal  box, 
about  10  inches  high,  4  inches  long,  and  2  inches  wide  in 
outside  dimensions  (Fig.  11).  The  loose  chain  is  lowered  into 
this  box,  and  is  held  by  a  circular  stud  fixed  to  the  chain  at 
the  required  point,  the  stud  being  passed  under  a  catch  on  the 
top  of  the  box,  which  holds  it  safely. 

The  pins  may  be  made  with  eye-holes  at  their  outer  ends,  so 
as  to  carry  a  padlock  (Fig.  9),  and  the  boxes  just  described 
are  provided  with  a  similar  arrangement.  Thus,  by  inserting 
a  padlock,  after  pulling  in  and  fastening  his  chain,  a  man  may 
prevent  others  from  interfering  with  his  clothes.  In  most 
establishments  very  few  padlocks  were  in  use,  and  none  in 
some  of  them,  showing  that  they  were  not  necessary,  and  that 
men  may  be  trusted,  as  one  would  expect,  not  to  meddle  with 
each  other's  clothes. 

The  position  of  the  suspenders  is  determined  by  the  position 
of  the  pin-stands  and  of  the  overhead  pulleys ;  where  the  stands 
are  set  against  the  sides  of  the  building,  with  their  backs,  so 
to  speak,  to  the  wall,  the  pins  and  suspenders  must  be  all  on 
one  side.  It  seems  better  to  place  them  so  that  each  stand  has 
its  set  of  suspenders  extending  from   it  on  either  side.     Each 
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adjacenl  chain  is  carried  L6  inches,  or  whatevei  ii  the  distance 
between  the  overhead  joists  carrying  tin-  pulleys,  further  or 
shorter  than  its  aeighbour,  bo  thai  the  bundles  ol  clothes  are 
spaced  evenly  (Fig.  9).  Tin'  amount  of  vacant  space  around 
each  bundle  depends  upon  the  distances  between  the  pulleys, 
and  the  relative  height  to  which  they  are  raised. 

In   Westphalia  a   fair  allowance  <>t   superficial  Bpace   is  con- 
sidered to  be  1  Bquare  metre  for  every  four  Buspenders,  that   is, 
square   measuring  half  a   metre,  or,   Bay,  20  inches,   to  each 

Buspender,  and  it  Bhould  also  be  <>1>- 
served  that  the  suspenders  are  nut 
all  hanging  at  the  Bame  level,  being 
raised  to  different  heights.  In  addi- 
tion, there  are  vacant  spaces  around 
each  Bel  of  suspenders,  according  to 
the  position  of  the  pin-stands,  so  that 
there  is  plenty  of  room  for  currents 
of  air  to  play  about  the  clothes  and 
dry  them. 

It  is  the  rule  that  every  man  musl 
take  away  his  clothes  at  the  week- 
end. Anything  that  is  left  behind  is 
Bent  to  the  boiler  fires,  and  a  thorough 
cleansing  of  the  whole  building  is 
carried  out  during  the  week-end.  It 
is,  of  course,  open  to  any  man  to  take 
away  any  of  his  clothes,  and  bring 
others,  whenever  he  likes. 


Fia.    11.  — Metal    Box    fob 

HOLDINc;   THE   LOOSE    ClIAIN 

oi  the  Pulley.     Scale,  4 

INCHES    TO    1    INCH. 


Buildings. — In  the  design  of  the 

buildings,  the  chief  points  to  be 
Kept  in  mind  are  cleanliness,  ventilation,  light,  and  spacious- 
ness. The  floor  and  the  inside  walls,  to  a  height  of  7  feet 
or  so,  should  be  of  some  material  that  can  be  easily  washed 
•  lean  by  a  douche  from  a  hose-pipe:  and  nothing  is  better  for 
this  purpose  than  glazed  bricks  or  tiles.  Crannies  and  corners 
where  dirt  can  accumulate  should  be  avoided  as  much  as 
possible,  and  in  the  upper  parts  of  the  walls  there  should  be 
ample   window-space  for  light  and   ventilation. 

In  the  best  designs  the  roof  slopes   upwards  from   the  side 
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walls  to  a  central  raised  structure  of  glass,  with  ventilators 
running  the  whole  length  of  the  building,  thus  ensuring 
thorough  ventilation  and  more  light.  For  artificial  lighting 
after  dark,  electricity  is,  of  course,  the  best  medium. 

The  finest  buildings  in  Westphalia  were  those  at  Rhein- 
Preussen  Colliery  and  at  New  Ickern.  The  latter  is  a  new 
colliery,  not  very  far  from  Dortmund,  now  being  laid  out  on  the 
most  modern  lines.  A  handsome  bathing  establishment,  just 
completed,  providing  for  2,500  men,  is  built  mainly  of  concrete, 
and  cost  for  the  structure  alone,  without  fittings,  £3,000. 
The  general  design  of  this  building  and  of  the  one  at  lUiein- 
Preussen   is   similar,    and   is   shown    in   Fig.    12.        The   water- 
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Fig.  12.— Sketch  showing  General  Design  of  Bathing -hall. 
Scale,  24  feet  to  1  inch. 


pipes  and  roses  are  placed  in  two  side  aisles,  or  wings,  running 
along  either  side  and  the  full  length  of  the  building,  each 
side  aisle  or  wing  being  separated  from  the  main  central 
portion  by  a  wall  with  numerous  archways.  The  central  portion 
is  devoted  to  dicing  and  dressing  purposes,  and  contains  the  pin- 
stands  and  the  suspenders  for  hanging  the  clothes.  Figs.  13 
and  14  are  views  showing  the  method  of  suspending  the  clothes 
and  the  central  portion  of  the  building  at  a  Westphalian  colliery, 
for  which  the  writers  are  indebted  to  Messrs.  F.  Kiippersbusch 
and  Sohne  of  Gelsenkirchen. 

Rhein-Preussen  Colliery. — The  length  of  the  building  at  this 
colliery  is  roughly  180  feet,  whilst  the  width  is  about  84  feet, 
including  the  aisles,  which  are  each  about  12  feet  wide.  In 
these  side  aisles  are  fixed  144  showers,  arranged  mostly  in  sets 
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,,t  eight.  To  each  bH  of  eigh\  Bbowera  a  foot-resi  is  provided, 
about  a  fool  in  beighl  and  6  feet  long,  to  assist  the  men  in  wash- 
i,lir.  This  fool  -rest  i-  made  of  wood  al  Rhein-Preuseen ;  but  a1 
[ckei  n  ii  is  1 1 1 ; i « l * "  nl  concrete. 

In  i he  m;i in  building  al  Rhein-Preussen,  which  has  an  area  of 
1,200  square  yards,  there  are  twelve  pin-stands  (Fig.  !•">).  placed 
parallel  to  the  \\  idth  of  the  building,  Bix  on  each  side,  each  stand 
occupying  a  length  ol  24  feet.  They  each  consist  of  five  Btoul 
metal  posts,  5  feet  bigh,  to  which  are  fastened  met;)!  ban  about  4 


Fig.   13.  -View  of  Portion  of  Building  showing  Suspender-chains 
and  Attachments. 


inches  wide,  one  on  either  side,  to  hold  the  pins.  There  is  a  lower 
set  of  bars  and  pins,  to  allow  the  loose  chain  to  be  lapped 
around  the  upper  and  lower  pins  (Fig.  15),  rather  than  to  hang 
in  folds.  The  posts  also  carry  projecting  brackets,  on  which 
are  fastened  wooden  planks,  forming  a  seat  on  either  side. 

The  authors  were  informed  that  there  was  accommodation  for 
4,000  men,  divided  over  three  shifts.  This  allows  for  the 
future  development  of  the  colliery.  The  total  number  of  under- 
ground   workmen    employed    at    present   is    2.400,    the    greatest 
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QUmbei  milium  1. 111  iii  one  -lull  being  985,  and  the  average  daily 
output  of  coal  2,000  tons.  The  actual  time  occupied  in  washing 
.,,,,1  dressing  was  about  15  to  20  minutes  per  man,  the  time 
under  the  shower  being  aot  more  than  10  minutes. 
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elevation  end  view 

Fig.  15.  -Pxs-stahd  fob  Suspender-chains. 
Scale,  9  feet  to  I  inch; 

The  building  is  heated  with  live  steam  by  steam-radiatore 
tn  a  temperature  of  about  75°  Fahr.  A  covered  way  connects 
the  building  with  the  pit-heap,  so  that  the  men  are  not  exposed 

to  the  weather,  until  they 
have  washed  and  changed 
their  clothes.  Adjoining 
the  bathing-hall  is  a  wait- 
in  ff-room. 


Deutscher-Kaiser  Colliery. 

—  At  this  colliery  the  total 
accommodation  provided 
was  for  5,000  men.  These 
comprise  4,300  adult  min- 
ers, 250  youths,  2^0  surface- 
men, and  200  officials 
Separate  rooms  are  pro- 
vided for  the  four  different 
grades.  At  present  the 
number  employed  under- 
ground is  2,  K'l),  and  they 
are  divided  into  three 
shifts,  namely,  1.10(1  in 
the  morning-shift,  000  in 
the  afternoon  -  shift,  and 
400   in    the   nieht-shift. 


Fig 


CURTAIN 


16.     Bathing-cabin,  with  Curtain. 
Scale.   H  feet  to  1  inch. 
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The  showers  at  present  provided  are  as  follows: — For  adult 
miners,  130;  for  youths,  6;  and  for  surface-men,  12;  making 
a  total  of  148.  The  arrangement  is  such  that  the  number  of 
showers  and  of  suspenders  can  be  increased  to  provide  for  a 
total  of  5,000  men,  as  the  development  of  the  mine  progresses. 

The  length  of  the  building  for  the  underground  workmen 
is  about  294  feet,  the  width  being  about  60  feet,  and  the 
showers  provided  are  all  contained  in  one  aisle  at  one  side 
of  the  building,  and  ar- 
ranged in  pairs  on  either 
side  of  a  pipe  running  the 
whole  length  of  the  build- 
ing. To  increase  the  ac- 
commodation for  drying 
and  dressing,  a  second 
storey,  reached  by  a  spiral 
staircase,  has  been  built 
above  the  aisle  where  the 
showers  are  provided.  The 
pin-stands  are  set  length- 
ways down  the  building, 
and  light  and  air  are 
obtained  through  large 
windows  in  the  wall  op- 
posite the   washing  side. 

Other  Installations. — At 
another  colliery  in  West- 
phalia   there    are    similar 

Fig.  17.— Sketch-plan  of  Bath-room, show- 
arrangements,      accommo-      ING  Arrangement  for  Eighty  Showers. 

dation  being  provided  for  ScALE'  "20  FEET  T0  l  ISCH- 

2,000  men  in  three  shifts.  The  building  measures  about  132 
by  51  feet,  and  there  are  fifty-four  showers,  all  placed  on  one 
side;   the  pin-stands  are  set  lengthways  down  the  building. 

In  Belgium  an  excellent  installation  of  baths  is  to  be  seen 
at  one  of  the  pits  of  the  Monceau  Fontaine  Company,  near 
Charleroi,  and  the  writers  are  indebted  to  Mr.  Moreau,  the 
general  manager  of  the  company,  for  the  accompanying  plans 
(Fig.  1,  Plate  I.;  and  Figs.  2  to  5,  Plate  II.)  and  information. 

Accommodation   is  provided  for  800  men,   and  there  are  at 
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i  hui  space  has  been  alio*  ed  Eoi  I  be  addil  ion 

i»!  in. iir.  The  building  :-  I  2 •'>  feel  (37*50  metres)  long  bj  74  fee< 
in  width,  (lie  height  of  the  roof-ridge  being  39 
feel  (12  metres).  In  general  design  it  is  similar  to  thai  ;il  the 
Eihein-Preussen  and  Eckern  Collieries,  the  shower  aisles  being 
Imilt  along  each  aided  the  building,  l>nt  in  this  case  each  shows* 
has  its  separate  cabin.     The  aisles  each  occupy  a  width  of  16$ 

feet  (5  metres),  leaving  a 
central  area  4l  feet  wide 
and  l&i  feet  long  (560 
square  yards),  which  is 
used  for  dressing  purposes 
and    for   hanging    up   the 

clothe-. 

Metal  boxes  as  previ- 
ously described  (Fig.  11), 
are  provided  for  the  slack 
of  the  suspender-chains. 

The  cabins  (Fig.  16;, 
built  of  glazed  bricks,  are 
%9h  inches  (1  metre)  wide 
by  5  feet  4  inches  in 
length,  and  are  provided 
with  a  little  outer  com- 
partment containing  two 
or  three  hooks  and  a  seat. 
Openings  in  the  walls, 
about  1  foot  high,  are  left 
next  to  the  floor,  which 
allows  of  the  water  run- 
ning away,  and  also  per- 
mits of  freer  ventilation. 
All  joinings  are  made  with 


Fi<;.  is. — Bathing-cabin. 

Scale,  l\  feet  to  1  inch. 


a  bevel,  so  as  to  avoid  any  sharp  angles  where  dirt  may  accumu- 
late. A  stout  canvas  curtain  hung  from  an  overhead  rail  can 
be  drawn  across  the  entrance  to  each  cabin.  The  total  first-cost 
of  this  establishment  was  stated  to  have  been  £4,800  (120,000 
franc-),  or  £6  (150  francs)  per  suspender.  It  is  an  unusually 
3pacioiis  and  handsome  installation. 

At  the  Quesnoy  Pit  of  the  Bois  du  Luc  Company,  Belgium, 
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the  bathing  installation  comprises  two  separate  buildings, 
one  for  washing  and  the  other  for  dressing,  communicating  with 
each  other  by  a  short  passage.  About  500  men  are  at  present 
using  the  establishment,  and  the  bathing-hall  is  09  feet  (21 
metres)  long,  40  feet  (14  metres)  wide,  and  2->  feet  (T  metres) 
high. 

There  are  eighty  show- 
ers, arranged  in  sets  of  ten, 
from  eight  branch -pipes 
(Fig.  17),  each  pipe  being 
about  15  feet  in  length, 
and  carried  out  from  the 
side  walls  in  a  direction 
parallel  to  the  width  of 
the  building.  From  the 
branch  -  pipe  five  short 
pipes,  each  about  2  feet 
in  length,  project  at  right- 
angles  on  either  side,  ter- 
minating in  the  roses  for 
the  showers. 

The  eighty  cabins  (Fig. 
18)  are  made  of  painted 
sheet-iron,  and  are  grouped 
in  sets  of  ten,  one  to  each 
shower. 

The  dressing-hall  i-  75 
feet  (23  metres;  long,  46 
feet  (14  metres)  wide,  and 
41  feet  (12£  metres)  high. 
The  suspender-pins  are  fixed  along  the  side  walls,  and  it  is  con- 
sidered that  there  is  room  for  1,000.  Twelve  wooden  benches 
are  arranged  about  the  hall. 

Mr.   Kuss  gives  the  cost  of  this  installation  as  follows : — * 


Fig.  19.— Bathing-cabin,  with  wooden 
Swixg-door.     Scale,  1J  feet  to  1  inch. 


Dressing-hall. 
Francs. 

1,785 

Washing-hall. 
Francs. 

1,765 

Total. 
Francs. 
3,550 

26,000 

25,600 

51,600 

7,078 

17,548 

24,626 

34,863 

44,913 

79,776 

(£1,395) 

(£1,796) 

(£3,191) 

Ground    ... 
Buildings 
Fittings  ... 


*  "  ^«ote  sur  les  Installations  de  Bains-douches  pour  les  Ouvriers  Mineurs,  en 
Belgique,"  by  —  Kuss,  Annale-s  des  Mines,  Paris,  1911,  vol.  xix.,  page  5. 
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This  total  sum  ol  £3,191  is  the  first-cost  of  this  installation  oJ 
eighty  showers  and  800  suspenders,  equal  to  about  £  1  pel  sus- 
pender  or  oian  using  the  baths.  Mr.  Km—  considers  thai  f  I  to 
j.  I  His.  i  inn  in  L20  francs)  per  suspender  is  the  average  cost 
,,t  a  iii'u   installation  of  anj  importance  in  Belgium. 

Ai  one  of  the  newest  collieries  (Fosse  No.  L3  of  the  Lens 
Company,  Pas-de-Calais)  an  installation  of  bathe  has  been 
recently  carried  out.  A  line  brick  building,  well  lighted  and 
ventilated  by  Large  glass  windows  running  continuously  along 

ils  two  sides  in  the  upper  hall  of  the  walls,  is  provided.  It  is 
78*7  feel  (24  metres)  long,  "JO  feet  (11  metres)  wide,  ami  21  feet 
Mi -Mi  metres)  high  to  the  top  of  the  walls,  the  total  height  to  the 
roof-ridge  being  '■'>'■'>  left  (10  metres). 

The  building  provides  lor  050  men  in  two  shifts;  there  are 
650  suspenders  and  56  showers;  the  latter  are  placed  around  the 
walls  of  the  building,  with  a  separate  cabin  for  each   shower. 

The  cabins  of  white  glazed  bricks  (Fig.  1U)  are  ->1> A  inches 
(I  metre)  wide,  5  feet  (1£  metres)  long,  and  ti{  feet  (1|  metres) 
high,  with  no  separate  compartment.  The  entrance  to  each 
cabin  is  provided  with  a  wooden  door,  arranged  so  as  to  turn 
easily  around  its  central  vertical  axis  on  pivots  fixed  above  and 
below.  To  one  side  of  the  door  are  fixed  four  hooks  for  hang- 
ing clothes,  which  can  thus  be  turned  outside  to  avoid  getting 
I  hem  wet  when  the  bather  is  washing,  and  inside  when  he  wants 
them. 

The  central  portion  of  the  building  is  used  for  changing  the 
upper  garments,  and  for  keeping  and  drying  the  clothes  that 
arc  left,  in  the  manner  already  described. 

It  is  evident  that  the  number  of  showers  provided  must 
depend  upon  the  largest  number  of  men  coming  out  in  one 
shift,  and  on  the  time  which  they  take  to  come  out,  as  a  man 
cannot  be  expected  to  wait  for  his  hath  very  long.  The  number 
oi  suspenders  must  equal  the  total  number  of  men  using  the 
establishment. 


Prof.  EIenio  Lmis  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  the  authors  mentioned  that  the  washing  arrange- 
ment always  took  the  form  of  a  fine  shower  or  spray,  and  it  might 
be  interesting  to  point!  out  that  that  was  not  the  original  form. 
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At  first,  in  Germany,  plunge-baths  were  used,  but  it  was  found 
that  contagious  diseases,  particularly  of  the  eye,  were  communi- 
cated by  this  means,  and  therefore  the  law  made  the  use  of  shower- 
baths  compulsory  in  Germany.  In  view  of  the  possibility  of 
baths  being  adopted  in  this  country,  it  would  be  well  to  remember 
that  the  Germans  had  gone  through  this  experience.  In  one  or 
two  collieries  in  Westphalia,  where  he  had  seen  the  bathing 
arrangements,  there  were  seats  made  of  enamelled  cast-iron  or 
concrete  below  the  sprays,  so  that  the  men  could  sit  down  when 
washing.  Another  point  in  the  paper  to  which  he  might  refer 
was  the  statement  that  very  few  padlocks  were  in  use:  that  did 
not  altogether  agree  with  what  he  (Prof.  Louis)  saw  and  was 
told.  He  had  been  told  that  they  had  a  great  deal  of  trouble 
in  Westphalia,  owing  to  the  prevalence  of  a  certain  amount  of 
pilfering.  They  were  now  very  careful,  and  had  instituted  a 
rule  that  every  chain  must  be  padlocked,  but  that  each  miner 
must  provide  his  own  padlock  and  key,  and  therefore  be  respon- 
sible to  himself  that  he  provided  a  padlock  that  could  not  be 
picked.  Finally,  he  would  like  to  draw  attention  to  the  fact  that 
in  all  the  metal-mines  in  this  country  it  had  been  the  custom  for 
a  great  number  of  years  to  have  what  was  called  a  "  dry."  In  all 
the  Cornish  mines,  and  in  most  of  the  lead-mines  and  ironstone- 
mines,  and,  indeed,  he  thought,  in  all  the  mines  under  the  Metal- 
liferous Mines  Act,  a  "dry"  was  provided  in  which  the  man 
changed  his  clothes.  A  man  never  went  home  in  the  clothes  in 
which  he  worked  underground,  but  changed  them  when  he  came 
up,  and  his  working  clothes  were  left  in  the  "  dry,"  which  was  a 
room  heated  by  steam-pipe*,  where  he  found  them  dry  when  he 
came  back  to  work  next  morning.  He  did  not  know  of  any  of 
those  mines  where  baths  were  provided  in  addition  to  the  '"dry." 

Mr.  C.  H.  Merivale  (Middleton  Colliery)  said  that  Mr. 
Bulman  had  mentioned  glazed  bricks  and  tiles.  One  of  the  diffi- 
culties would  he  to  get  the  men  proper  privacy:  they  would  not 
wash  in  a  crowd,  but  would  want  privacy,  and  that  meant  parti- 
tions. Tiles  were  made  now  with  locking  joints,  very  narrow, 
not  more  than  an  inch  wide,  and  there  would  be  no  difficulty 
in  making  partitions  of  tiles,  slung  from  wire  rods,  which  would 
not  occupy  much  space,  and  that  would  overcome  the  difficulty 
of  considerable  extra  expense  in  making  partitions.    He  had  tried 
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n,  gei  the  ii  m-  n  ;it  M  iddleton  Colliery  to  ;i  <  I  <  »|  >t  the  bath  By  stem, 
.,ii,l  had  offered  them  partitions,  bul  they  objected  to  the  whole 
.,1  rangemeni . 

Mr.  John  II.  Merivale  (Acklington)  said  thai  his  experience 
oi  pit-head  baths  went  hack  H)  years,  and  he  altogether  endorsed 
what  Prof.  Louis  had  said.  In  Belgium  they  did  n«»i  use  the 
gpray  ai  all  collieries:  al  some  each  man  had  a  wooden  bath,  or 
tub,  in  a  small  cubicle.  The  last  occasion  on  which  he  had  had 
to  speak  on  the  subject  was  in  a  different  atmosphere,  where  thej 
were  all  strictly  commercial,  and  that  might  be  his  excuse  for 
saying  that  he  was  the  only  man  there  who  approved  of  com- 
pulsing ha! lis.  Looking  in  the  direction  in  which  things  were 
trending,  he  was  inclined  to  think  that  they  would  have  to 
supply  their  men  with  baths.  For  many  reasons  he  thought  that 
it  would  be  an  excellent  thing  if  they  did,  and,  unless  they  made 
sucb  arrangements  as  had  been  described  by  the  writers  of  the 
paper,  they  would  have  to  put  baths  in  the  workmen's  houses. 
His  experience  corresponded  with  what  Mr.  Bulman  had  said  as 
regards  the  cost,  namely,  £4  or  £5  per  hand  employed,  and  he 
did  not  think  that  they  could  put  bathe  into  the  existing  houses 
at  anything  like  that  figure.  There  were,  however,  two  other 
reasons — not  commercial  which  inclined  him  to  be  favourable 
to  pit-head  baths :  one  was  that  they  made  it  much  more  com- 
fortable and  convenient  for  the  women;  and,  again,  they  all 
knew  that  tbe  coal-miner,  with  very  few  exceptions,  had  a  longer 
expectation  of  life  than  any  other  working-man,  the  reason, 
he  believed,  being  that  he  had  plenty  of  work,  plenty  of  food, 
and  plenty  of  washing.  But  he  did  suffer  more  than  many 
others  from  bronchial  troubles,  and  he  (Mr.  Merivale)  believed 
that  that  was  largely  clue  to  his  standing  about  after  coming 
out  hot  from  the  mine.  Some  of  them  walked  home,  but  a  large 
number  went  away  in  draughty  vans.  If  they  had  the  bathing 
accommodation  established  at  the  pit-head,  that  tendency  to  bron- 
chial troubles  would  disappear,  as  the  miner  would  change  and  go 
home  in  dry  clothes;  and  for  those  reasons  he  (Mr.  Merivale)  was 
strongly  in  favour  of  the  compulsory  provision  of  baths. 

Mr.  C.  H.  Steavi  \s<>\  I  Etedheugh  Colliery)  said  that  it  would 
be  interesting  if  the  authors  of  the  paper  would  give  the  members 
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some  idea  as  to  the  cost  of  maintenance.     There  was  nothing  men- 
tioned excepting  the  initial  cost  of  installation  of  the  haths. 

The  President  (Mr.  M.  W.  Parrington)  said  that  one  point 
that  struck  him  with  regard  to  baths  was  the  comparison  between 
the  working-cost  of  the  same  and  what  they  had  to  pay  for  water. 
There  was  another  point,  and  that  was  the  nature  of  the  water. 
One  might  get  one's  self  fairly  clean  with  6|  gallons  of  Newcastle 
water,  but  he  was  doubtful  whether  that  could  be  accomplished 
with  6h  or  even  8£  gallons  of  the  hard  limestone  water  of  County 
Durham.  The  kind  of  water  used  must  make  a  huge  difference 
either  in  the  consumption  or  in  the  result. 


VOL.  LX1 1. —  1911-1912 


il 


[22  TRANS  \«  I  IONS. 


i  Hi:  NORTH  OF  ENGLAND  INM  II  I  TE  OF  MINING  WD 
MECHANICAL    ENGINEERS. 


GENERAL    MEETING, 

Held  in  thb  Wood  Memorial  Hall,  Newcastle  ui-on-Tyne, 

April  13th,  191'2. 


Mr.  M.  \V.  PARRIX<-T<>\.  President,  in  the  Chair. 


The  Se<  im  i  \i:y  read  the  minutes  of  the  lasl  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  Match  30th  and  that  day. 


The    following   gentlemen    were    elected,    having   been   pre- 
viously nominated : — 

Members — 
Mr.  Earle  Best,  Colliery  Manager,  12,  Station  Road,  Hetton-le-Hole,  County 

Durham. 
Mr.  CECIL  WILLIAM   (hater,    Mining  Engineer,    Mining  and  Metallurgical 

Club,  3,  London  Wall  Buildings,  London,  E.C. 
Mr.  Frederic  Charles  (Jarrett,  Lecturer  in  Chemistry,  Armstrong  College, 

Newcastle-upon-Tyne. 
Mr.  Henderson  Gibson,  Colliery  Manager,  Backworth  Colliery,  Backworth, 

Newcastle-upon-Tyne. 
Mr   EMIL  RECKLING,  Mechanical  Engineer,  49,  Cannon  Street,  London,  E.C. 

Associate  Members  — 
Mr.  John  ElCOATE,  16,  Mart  on  Road,  Middlesbrough. 
Mr   Erne>t    H avi land    Hiley,    North-Eastern    Railway   Offices,    Westgate 

Road,   Newcastle-upon-Tyne. 
Mr.  Isaac  Bowman  Rogers,  8,  South  Street,  Newcastle-upon-Tyne. 

Associate  — 
Mr.   Stanley    Shabpb    Mageb,    Mining    Surveyor,    6,    Kensington  Terrace, 
Dunston    Gateshead-upon-Tyne. 
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DISCUSSION  OF  MR.  JAMES  LOMAX'S  PAPER  ON  "THE 
MICROSCOPICAL  EXAMINATION  OF  COAL,  AND 
ITS  USE  IN  DETERMINING  THE  INFLAMMABLE 
CONSTITUENTS  PRESENT  THEREIN."* 

Mr.  James  Lomax  (Bolton)  wrote  that  he  was  obliged  to  Mr. 
David  Burns  for  the  kind  manner  in  which  he  had  referred  to 
the  value  of  the  paper  m  certain  directions,  especially  as  to  its 
bearing  on  the  origin  of  coal.  He  agreed  that  the  numerous 
theories  which  had  been  held  were  to  a  great  extent  speculative, 
and  not  borne  out  by  any  substantial  facts  or  observations.  His 
object  in  his  recent  investigations  had  been  to  see  in  situ  the 
various  constituents,  their  form,  ornamentation,  if  any,  and 
their  combination  and  position  in  the  seam.  In  this  direction, 
especially  during  the  last  few  months,  he  had  been  very  success- 
ful, thus  bearing  out  all,  and  in  most  cases  more  than,  he  had 
ventured  to  say  in  his  paper. 

Mr.  Burns  had  referred  to  the  vegetation  of  the  coal  period 
as  being  of  a  rank  character,  with  an  abundance  of  spores.  That 
statement  was,  in  the  majority  of  cases,  quite  correct  with 
regard  to  the  coals  which  he  had  examined  from  the  Lancashire 
and  Yorkshire  coal-fields,  and  also  from  the  North  Staffordshire 
area.  He  had  lately  finished  forty-one  vertical  sections  of 
different  seams,  some  of  them  being  of  a  very  large  size,  and 
every  one  bore  out  what  he  had  already  said,  namely,  that  the 
majority  of  coals  were  made  up  of  megaspores  and  microspores 
in  a  ground-mass  of  vegetable  humus.  It  did  not  matter  what 
seam  was  taken  (from  the  Middle  Coal-Measures  was  the  rule), 
although  the  bottoms  contained  considerably  less  than  the 
tops.  This  fact  was  only  what  would  be  expected  when  the 
geological  and  palaeobotanical  evidence  was  taken  into  account. 
One  illustration  out  of  many  was  as  follows: — The  roof  of 
the  Arley  Mine,  in  the  Bolton  district,  consisted  of  a  shaly 
mudstone,  which  was  crowded  with  plant-remains,  mostly  of 
a  lycopodiaceous  character,  such  as  Lepidodendron,  Sigillafia, 
etc.,  with  here  and  there  a  Catamites  or  two,  while  the  floor 
coDsisted  of  a  seat-earth  or  "warrant"  full  of  Stigmarian  roots. 
which  could  in  some  cases  be  traced  through  the  coal  to  a  bole 

*  Trans.  Inst.  M.  E.,  1911,  vol.  xlii.,  pages  2,  459,  462,  and  606  ;  and  1912, 
vol.  xliii. ,  page  88. 
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of  Lepidodendron  or  Sigillaria  in  Ihe  roof.  Thc\  ncrc  of 
various  sizes,  from  8  or  !)  inches  to  more  than  '■'<  feet  in  dia- 
meter, ;niil  be  bad  counted  eleven  in  one  place  alone,  in  a 
space  measuring  about  L6  by  8  feet.  The  mosl  interesting 
specimen  was  a  trunk  lying  on  t lit-  top  of  the  coal,  which  he 
bad  traced  as  far  a^  he  could,  and  found  it  was  11!  feei  from 
its  base  to  the  portion  where  the  bifurcating  branches  com- 
menced, these  comprising  another  25  to  30  feet.  In  the  mass 
nl  branches  were  twigs  and  fructiferous  branches,  lying  amongst 
which  were  numerous  cones,  some  of  them  being  8  or  !>  inches 
in  length.  The  diameter  of  the  trunk  at  the  base  (across  its 
major  axis)  was  :!  feet  4  inches  by  1  foot  10  inches,  whilst  at  the 
upper  end  it  was  1  fool  '»  inches  by  4  inches,  as  it  was  naturally 
flattened.  Examples  such  as  these  explained  the  reason  of 
there  being  a  greater  amount  of  spores  in  the  upper  part  of  the 
seam.  It  would  be  obvious,  in  the  earlier  stages  of  the  growth 
of  the  vegetable  debris  which  now  formed  the  coal,  although  the 
lycopods  would  be  the  dominant  plants,  that  thej'  themselves 
would  he  of  a  relatively  small  size  compared  with  what  they 
would  become  as  time  went  on.  They  would  not  shed  so  many 
leaves,  twigs,  fruits,  etc.,  as  they  would  in  the  older  stages,  nor 
would  they  crowd  out  in  the  earlier  stages  other  plant-life  such 
as  Catamites,  Sphenophyllum,  Pteridosperms,  and  the  lowly  fern 
plants,  as  they  undoubtedly  did  in  the  older  stages.  What  was 
observed,  t  berefore,  was  only  the  natural  result  of  such  conditions. 
Many  other  points  could  also  be  brought  to  hear  on  the  same 
assumption,  such  as  the  numerous  bands  of  compressed  leaves 
found  in  the  Alley  Bottoms;  these  were  known  to  be  so,  for 
in  many  cases  leaf-tissues  could  be  made  out  with  the  higher 
powers  of  the  microscope.  Then  they  had  as  a  rule  more  resin- 
ous bodies,  Amberites,  Ovalites,  etc.,  in  the  lower  portion  of  the 
seam  than  in  the  top;  and  assuming  these  to  have  been  given  off 
from  the  resin-glands  of  plants,  which  would  ultimately  be 
crowded  out  by  the  more  dominant  types,  tlie  bottom  part  of  the 
seam  was  where  they  might  be  expected  to  be  found. 

He  appreciated  Mr.  Burns'  word  of  caution  with  respect  to  the 
eye  being  apt  to  see  what  ihe  mind  bade  it  see.  Without  fear  of 
contradiction,  he  thought  that  during  the  last  20  years  he  had 
cut  up  more  specimens  of  fossil  plants,  etc.,  from  the  Coal- 
Measures  than  any  other  person,  and  he  had  always  been  very 
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careful  indeed  in  his  assumptions ;  if  they  had  not  always  met 
with  the  support  of  other  investigators,  they  had  not  been  con- 
tradicted. In  his  investigations  on  coal  during  the  last  15 
months,  he  had  been  very  particular  that  all  that  he  had  seen 
could  be  seen  by  anyone  else  using  the  same  means,  and  he  did 
not  think  that  in  his  paper  he  had  exaggerated  anything  iu 
the  slightest  particular.  In  the  examination  with  the  micro- 
scope of  both  vertical  and  horizontal  sections,  it  would  be 
found  that  there  could  hardly  be  any  mistake  in  distinguishing 
the  megaspores,  because  there  were  scarcely  any  two  mines 
the  megaspores  from  which  had  the  same  ornamentation  on  their 
outer  edges.  He  was  now  engaged  in  abstracting  whole  spores 
from  various  coals,  some  of  which  were  as  perfect  in  form  as 
when  living. 

With  regard  to  Mr.  Blackett's  remarks,  it  was  his  (Mr. 
Lomax's)  intention  to  carry  his  investigations  further — in  fact, 
they  had  not  been  stopped  since  the  early  part  of  last  year;  and 
since  the  publication  of  his  paper  a  large  mass  of  important  and 
useful  information  had  been  obtained,  which  more  than  con- 
firmed all  that  he  had  stated  or  suggested. 

Mr.  Blackett  had  raised  the  question  as  to  whether  there  was 
any  difference  in  the  vegetable  composition  of  a  seam  having  a 
shale  or  mudstone  roof  and  that  of  a  seam  having  one  of  sand- 
stone. So  far  as  he  (Mr.  Lomax)  had  investigated  the  point, 
there  was  no  difference.  He  had  already  given  one  instance 
where  the  mudstone  roof  of  the  Arley  Mine  was  crowded  with 
the  prostrate  remains  of  huge  lycopodiaceous  trees;  and  many 
instances  of  a  similar  character  could  be  quoted,  one  of  which 
was  notable  as  supplying  the  largest  and  most  complete  lyco- 
podiaceous trunk  with  branches  that  had  been  recorded,  until 
the  one  discovered  in  the  roof  of  the  Arley  Seam  at  the  Hulton 
Collieries.*  This  was  the  specimen  found  in  the  Bensham  Seam 
at  Jarrow  Colliery,  and  described  and  figured  by  John  Lindley 
and  William  Hutton  in  their  work  on  The  Fossil  Flora  of 
Great  Britain.^  It  was  similar  to  that  from  the  Hulton 
Collieries,  described  in  a  paper  communicated  to  the  Manchester 
Geological  and  Mining  Society  by  himself  nearly  2  years  ago, 
but  which  unfortunately,  owing  to  lack  of  the  funds  needed  to 

*  See  Trans.  Inst.   J/.  E.,   1909,  vol.  xxxvii.,  page  174. 
t  1837,  vol.  iii.,  page  203  and  plate  203. 
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cover  the  cosl  oi  the  illustrations,  had  no!  yei  been  published. 
The  specimens  described  bj  Lindlej  and  Hutton  were  named 
Lepidodendron  sternbergii]  the  length  of  the  trunk  to  the 
point  where  the  branches  commenced  was  39  feet,  and  the 
ramifications  ot  the  branches  from  the  firsl  bifurcation  were 
In  feet  in  the  vertical  direction  and  l-'!'.  feet  in  the  Lateral 
direction.  The  trunk  was  flattened;  it  was  ;!  feet  across  at  its 
widest  part,  and  gradually  tapered  towards  tin-  top.  The 
bearing  that  such  illustrations  had  on  the  questions  raised  was, 
that  after  the  deposition  of  the  vegetable  humus  there  came  a 
quick  subsidence,  which  caused  the  area  covered  by  the  dense 
lycopodiaceous  foresi  to  Bink  below  water-level.  The  upright 
trunks  would  in  consequence  rot  and  ultimately  fall,  and,  if 
the  conditions  wen-  favourable,  these  trunks,  branches,  etc., 
would  become  embedded  in  the  fast  accumulating  mud.  The 
point  of  separation  of  the  trunk  from  the  bole  was  seen  in  the 
upper  ends  of  specimens  which  had  dropped  out,  sometimes  with 
most  disastrous  effect  to  life,  from  the  pot-holes  which  were  SO 
plentiful  in  the  roof  of  many  seams.  It  the  subsidence  occurred 
where  the  water  became  deep  ami  comparatively  still,  little 
disturbance  would  take  place  in  the  removal  of  the  prostrate 
trunks,  etc.,  as  from  tlie  first  commencement  of  the  subsidence 
mud  would  accumulate  and  form  a  receptacle  or  matrix,  in 
which  they  would  he  embedded  ami  ultimately  buried.  "Where 
a  scam  had  a  mudstone  roof,  plant-remains  would  more  often  be 
found  than  in  the  case  of  a  seam  with  a  sandstone  roof.  A 
scam  having  a  sandstone  root  showed  that  the  subsidence  had 
not  been  great,  possibly  many  large  tracts  having  only  been 
submerged  through  tidal  effects,  with  a  consequent  paucity  of 
fossils.  This  also  accounted  lor  the  discovery  of  specimens  em- 
bedded in  strata  far  removed  from  a  seam  of  coal.  This  process 
was  still  going  on:  in  many  places  on  the  sea-coasl  there  were  to 
he  found  submerged  forests,  where  the  boles  and  roots  of  tree- 
only  were  found,  the  trunks  having  been  washed  away  to  some 
other  part  or  having  rotted  entirely  away.  A  fine  example  of 
the  remains  of  a  Carboniferous  forest  was  to  he  seen  in  Victoria 
Park,  Glasgow,  where  there  were  many  slumps  with  roots 
attached,  prostrate  stems,  and  blanches;  also  a  bed  of  ripple- 
marked  sandstone,  which  was  formerly  continuous  over  the  part 
that    now    showed    the    uncovered    stumps.        A    splendid    illus- 
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tration  of  the  forest,  etc.,  was  included  in  Prof.  A.  C.  Seward's 
Fossil  Plants .*  A  fine  mudstone  or  shale  roof,  therefore,  indi- 
cated that  it  had  been  deposited  in  relatively  deep  water  as 
compared  with  a  sandstone  roof.  Many  black-shale  roofs  con- 
tained fish-remains,  sometimes  marine  and  at  other  times  fresh- 
water, or  both  combined. 

Prof.  Bedson  had  admitted  that  the  microscope  had  revealed 
the  fact  that  coal  was  composed  of  a  mixture  of  many  substances, 
which  the  chemist  already  knew,  and  he  had  then  thrown  out  a 
caution  that  they  must  not  expect  the  microscope  to  yield  too 
much  information.  He  (Mr.  Lomax)  believed  the  microscope  to 
be  quite  as  useful  and  as  accurate  in  determining  the  composition 
of  coal  as  chemical  methods — in  many  cases  more  so.  When  a 
chemist  made  an  analj^sis  of  a  sample  of  coal  it  was  a  destructive 
one;  but,  in  the  case  of  a  microscopical  analysis,  the  material, 
which  could  be  prepared  in  various  ways,  either  as  opaque 
preparations,  transparent  preparations,  or  in  any  other  way, 
could  be  kept  as  a  permanent  record.  Prof.  Bedson  was  quite 
right  when  he  said  that  the  microscope  enabled  one  to  see  things 
and  to  give  them  names,  the  latter  being  a  matter  of  detail  only 
— the  seeing  of  things  in  a  slice  of  coal  was  the  principal  object 
in  view.  In  the  paper  it  was  pointed  out  that  many  seams  con- 
tained bands  of  a  resinous  nature,  which  if  made  into  dust  would 
be  much  more  inflammable  than  any  other  part  of  the  seam,  and 
this  fact  he  had  verified  over  and  over  again.  A  striking  illus- 
tration had  lately  been  supplied  to  him.  He  had  had  sent  to  him 
four  blocks  of  coal  from  the  same  seam,  numbered  only,  with- 
out any  indication  of  the  vertical  position  of  each  block.  The 
greater  proportion  of  each  of  the  blocks  was  microscopically 
different,  and  if  chemically  analysed  would  also  show  a  great 
difference;  but,  by  the  microscopical  examination,  he  found  that 
one  of  them  was  composed  of  nothing  but  microspores  and  mega- 
spores,  while  another  was  composed  of  a  mixture  of  the  above 
with  a  dense  black  ground-mass  of  a  cellular  character,  the 
alveoli  in  which  were  undoubtedly  gas-cavities,  a  fact  proved  by 
the  method  used  to  drive  out  the  gas.  Another  block  contained  a 
band,  4  to  6  inches  thick,  full  of  the  intensely  resinous-looking 
bodies  that  he  had  named  Ovalites  and  Amberites;  this  band  con- 
tained no  gas-cavities,  and  was  of  a  lustrous  appearance.     When 

*  1898,  vol.  i. ,  frontispiece. 
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;iii\  of  it  was  made  into  fine  dust,  ii  was  aoi  black,  bui  brown; 
;iml  ii  cut  or  ground,  the  mud  produced  \\;i-  brown.  It  tin-  du-t 
was  introduced  into  a  gently  moving  current  of  air,  tin-  Bmaller 

particles   were  separated    from   the   larger,   and   carried    in   BUBpen- 

sion  for  :i  i  onsiderable  distance.  When  mounted,  the  microscope 
revealed  thai  tin-  smaller  and  Lighter  particles  were  fragments  id' 
Amberites,  with  sometimes  Ovalites,  while  the  Larger,  ami  conse- 
quently the  heavier  partii de-,  were  found  to  I"-  mostly  portions 
of  Ovalites  and  portions  of  the  brown  ground-mass.  The  band 
was  shown  in  the  section  and  also  in  the  dusl  to  be  composed  of 
a  highly  humid  ground-mass,  lull  of  the  resinous  bodies  named 
Ovalites  and  A  inherit  ex,  with  scarcely  any  spores.  The  other  two 
portions  of  the  seam  contained  many  interesting  structures,  hut 
nothing  thai  looked  so  inflammable.  Dust  had  been  made  from 
eighl  portion-  of  the  seam,  and  tested,  the  inflammability  of  the 
dust  from  the  above-mentioned  hand  being  greatly  in  excess  of 
dusts  made  from  other  parts  of  the  seam.  This  was  one  of  many 
cases,  and  it  proved  that  the  microscope  could  locate  the  inflam- 
mable hands,  and  show  the  form,  size,  etc..  ot  the  various  bodies 
composing  it. 

Like  Prof.  Bedson,  lie  (Mr.  Lomax)  had,  on  and  off  for  nearly 
30  years,  tried  to  fathom  the  nature  and  constitution  of  the  in- 
gredients which  formed  the  basis  of  coals,  and  he  had  almost 
given  it  up  a-  a  failure  previous  to  t  he  late  disastrous  explosion  at 
Hulton  Colliery  ;  this  occurrence  caused  him  to  renew  Ins  energy, 
with  the  results  which  had  already  been  cited.  He  ventured  to 
say  that,  with  increased  study  and  investigation,  the  microscopic 
examination  of  coal,  and  its  allied  shales  (including  oil-shale-' 
and  cannels  (bustard  and  otherwise),  would  become  of  great 
value  both  commercially  and  scientifically.  It  would  become 
quite  a-  reliable  as  micropetrology  was  in  the  examination  of 
rock-  the  various  bodies  and  substances  occurring  in  coal  would 
become  as  well-known  as  the  rock-forming  minerals  in  petro- 
graphy.  The  term  "  resinous."'  or  '*  resin-like,"  that  he  had 
used,  was  not  perhaps  exactly  descriptive,  but  it  conveyed  the 
nearest  definition  of  the  bodies  observed:  probably  the  future 
would  bring  other  definitions.  He  believed  that  the  future  investi- 
gator of  the  microscopic  structure  of  coal*  would  be  able  "to  show 
the  probable  origin  of  the  resin-like  substances  and  the  conditions 

*  The  writer  suggests  that  the  term  "  Micro-coalologist,''  or  some  such  name, 
should  he  used  to  indicate  an  investigator  in  this  branch  of  science. 
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under  which  they  were  laid  down.     Beyond  that,  and,  what  was 
more  important  to  Great  Britain,  nationally  and  commercially,  a 
proper  microscopical  examination  of  coals  and  shales,  based  on 
scientific   principles,    would   mean    that   many   of   our   seams   or 
parts  of   seams  could    be  put    to    more    economic   uses    than    at 
present.      Many  portions  of  seams,  now  unworked  or  thrown  into 
the  gob,  could  be  utilized  and  won  at  a  profit,  and  many  bed-  of 
shale,     now    looked    upon    as    unfit    for    oil-extraction,    would 
prove    to    be   of    commercial    value.       He    thought    that    Prof. 
Bedson  would  agree  that  when  any  substance,  whatever  it  might 
be,  could  be  seen  in  situ  amidst  its  surroundings,  it  gave  one  a 
general  idea  of  its  composition  and  its  origin  :   but  when  those 
substances  could  be  extracted,  analysed,  and  found  to  be  of  the 
nature  that  the  microscopic  examination  led  one  to  believe,  then 
it  was  fair  to  say  that  such  investigations  of  coal  could  be  made 
very  useful.      There  was  also  this  point — that  if  by  examining 
any  portion  of  a  seam  it  could  be  ascertained  whether  it  was 
cellular  or  inflammable,  that  is.  likely  to  give  off  gas  or  inflam- 
mable dust,  a  forewarning  was  obtained  of  what  to  expect  under 
certain  conditions. 

\Yith  regard  to  the  use  of  the  microscopic  examination  of 
coal  in  the  correlation  of  our  seams,  he  (Mr.  Lomax)  had  had 
this  in  his  mind  for  some  years,  and,  from  his  recent  work, 
felt  confident  that  it  could  be  made  of  great  use.  He  believed 
that,  as  in  ordinary  petrology,  such  as  the  microscopic  exam- 
ination of  igneous  and  plutonic  rocks,  etc.,  where  the  various 
rock-forming  minerals,  etc.,  contained  therein  could  be  deter- 
mined, by  a  systematic  examination  of  coals  in  the  same  way. 
which  would  be  quite  as  reliable,  the  various  constituents  found 
therein,  and  also  in  the  majority  of  cases  their  origin,  could  be 
determined.  As  mentioned  in  his  paper,  in  the  Plodder  Seam 
there  were  bands  of  varying  thickness,  which  showed  character- 
istic structures  common  only  to  individual  seams.  If  these 
structures  happened  to  be  confined  to  a  certain  position,  where, 
through  the  methods  of  working,  they  were  ground  up  into  fine 
dust,  as  by  coal-cutters,  the  dust  so  made  was  most  inflammable. 
This  fact  he  had  confirmed  over  and  over  again  since  writing  his 
paper.  Of  course,  before  one  could  be  absolutely  sure,  much 
more  work  would  have  to  be  done,  in  order  to  ascertain  the 
characteristic  form  of  each  kind  ot  megasoore,  how  they  occurred 
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in  .1  seam,  whether  singly  or  in  combination  with  other  forme 
In  the  numerous  sections  which  he  had  lately  completed,  some 
were  Prom  the  same  Beam  taken  several  miles  apart,  bu1  each 
coal  from  the  same  seam  showed  the  same  kind  of  characteristic 
struct  are,  concerning  the  correlation  of  which  there  was  no  doubt. 
Willi  reference  to  the  methods  employed  in  the  preparation 
of  the  sections,  he  had  ha<l  to  make  numberless  experiments  in 
driving  <>ut  tin*  gas  from  the  porous  part  of  the  coal,  and  in 
filling  up  the  pores  so  that  a  section  could  be  cut  and  made 
sufficiently  thin  for  examination.  Tu  sum.'  cases  it  was  a  irerj 
tedious  process,  a  preparation  in  most  instances  being  in  hand 
for  1  or  5  days  or  more.  The  principal  point  was  tin  driving 
out  of  the  gas  and  using  a  medium  which  would  combine  with 
the  coal  without  generating  air  or  gas->bubbles.  He  could  now 
make  almost  perfect  sections  measuring  2  or  ;)  inches  square, 
whereas  formerly  A  or  :;;  inch  was  as  much  as  could  he  expected. 

Mr.  David  Burns  (Carlisle)  wrote  that  he  was  no  micro- 
scopist,  and  made  no  pretensions  to  having  obtained  different 
result-  from  those  of  Mr.  Lomax.  He  had.  however,  views  of 
his  own  on  the  origin  of  coal,  but,  as  the  modern  scientist  had 
become  nearly  as  dogmatic  and  a-  impatient  of  heresies  a-  hi- 
olerieal  brother,  he  would  not  obtrude  his  views  at  present,  al- 
though he  was  a  critic  prepared  to  defend  his  pet  theory.  He 
would  repeat  that  he  set  great  store  by  Mr.  Lomax's  paper,  and 
as  a  means  of  correlal  ing  seams,  very  possibly  of  turning  a  newly- 
discovered  -emu  to  the  best  account,  of  indicating  the  propel 
precautions  against  explosions,  and  of  suggesting  the  best  means 
of  eliminating  a  maximum  of  the  ash,  he  could  imagine  Mr. 
Lomax's  line  of  investigation  proving-  of  the  greatest  value,  but 
on  the  origin  of  coal  there  was  -nme  danger  of  its  proving  too 
much.  They  were  all  agreed  that  the  remains  of  plants 
abounded  in  and  around  coal-seams,  and  certainly  the  further 
details  given  were  most  interesting;  but  what  he  could  not  sub- 
-cribe  to — at  present,  at  least  was  the  exclusively  vegetable 
origin  of  coal.  The  paper  showed  that  the  best  observers  had 
made  mi-take-  in  the  identification  of  minute  objects  seen  by  the 
microscope,  so  that  he  thought  it  necessary  to  advise  a  cautious 
attitude  a-  not  unbecoming.  It  would  be  presumptuous  to  Bay 
more  in  this  connexion:  but,  granting  that  Mr.  Lomax  was 
correct   with  regard  to  the  spores  and  resin  (although  the  latter 
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seemed  excessive  in  some  of  the  sections,  and  was  suggestive  of 
turpentine  as  a  bye-product  in  modern  coke-ovens),  there  were 
still  the  humus  and  charcoal,  and  the  greater  part  of  the 
"  sapropelic  "  coal,  to  be  accounted  for,  which  had  not  been 
proved  to  be  vegetable  matter.  Then  there  was  the  gnat 
difficulty  of  sulphur,  which  occurred  in  practically  all  coals,  and 
in  many  to  a  very  notable  degree  ;  sulphur  was  not  a  vegetable 
product,  so  far  as  he  was  aware. 

Turning  to  the  remarkable  instance  described  of  a  lycopod 
which  must  have  attained  a  height  of  about-  150  feet,  this  plant 
must  have  lived  throughout  the  whole  period  during  which  the 
Alley  Mine  was  being  formed,  and  have  been  in  full  vigour  at 
the  end.  Did  this  not  seem  a  long''  lifetime  under  adverse 
circumstances,  if  the  seam  was  entirely  composed  of  vegetable 
matter,  principally,  indeed,  sheddings  of  the  lycopod  itself, 
rotting  around  it?  Again,  did  not  the  perfect  preservation 
in  which  the  cones  and  spores  were  found  argue  that  they 
were  comparatively  quickly  covered  up,  and  so  protected  from 
atmospheric  agencies  ?  Mr.  Lomax  had  stated  that  there  were 
scarcely  any  two  mines  which  had  the  same  ornamentation  on  the 
outer  edge  of  the  spores.  He  (Mr.  Burns)  was  not  clear  whether 
by  two  mines  Mr.  Lomax  meant  two  different  seams  in  the  same 
locality,  or  the  same  seam  in  two  different  pits.  If  the  former, 
there  was  great  prospect  of  being  able  to  correlate  seams  by 
microscopic  examination;  if  the  latter,  very  little.  But  was  not 
this  same  evidence  in  favour  of  his  (Mr.  Burns')  segregation 
hypothesis,  rather  than  of  Mr.  Lomax's  organic  one,  as  one  could 
more  easily  imagine  the  conditions  varying  a  little  from  point 
to  point  after  the  matter  had  been  covered  up,  than  the  climatic 
conditions  altering  while  the  trees  were  growing  ? 


DISCUSSION  OF  MESSRS.   H.   F.  BULMAN  AND  W.  B. 
WILSON'S  PAPER  ON  "MINERS'  BATHS."* 

Mr.  Mark  Ford  (Washington)  said  that  he  thought  it  would 
be  very  useful  if  the  sanitary  aspect  of  the  question  was  discussed. 
There  was  no  doubt  that  the  North  of  England  custom  of  shifts, 
and  of  the  men  bathing  at  home,  was  conducive  to  good  health ; 
and  in  the  paper  no  mention  was  made  as  to  the  health  of  the 

*  Trail*.  Inst.  M.  E.,  1912,  vol.  xliii.,  page  92. 
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miners,  whether  ii  was  better  in  Belgium  and  German]  01 
otherwise.  Thirtj  years  ago,  .it  Washington  Colliery,  thej  had 
two  Pore-overmen,  two  back-overmen,  and  two  master-shifters. 
One  fore-overman  was  over  70  years  of  age  when  he  died,  while 
the  other  became  under-manager,  and  died  when  75  years  <>i 
age.     One  back-overman  retired  when  75  years  ind  died 

when  78  years  oi  age;  the  other  was  promoted,  when  a  verj 
old  man.  to  be  master-wasteman,  and  died  when  75  years  oi  age, 
being  at  the  pit  every  day  until  his  death.  The  two  master- 
shifters  both  lived  until  they  were  ovei  70  years  oi  age.  There 
was  also  a  master-wasteman  who  retired  when  75  years  of  . 

and  wIki  died   when   82   years  <>t   age.      This   had   always  appealed 

to  him  as  indicating  that  mining  was  a  very  healthy  occupation, 
and  it  was  testified  by  statistics  thai  the  miner,  despite  his 
probable  early  despatch,  laboured  under  conditions  which 
were  conducive  to  longevity;  and  he  (Mr.  Ford)  had  some- 
times though!  that  the  foreshift,  and  bathing  al  home 
with  hot  water,  had  a  good  deal  to  do  with  it.  It  needed  hot 
water  in  a  bath  to  get  the  dirt  oft'  a  man's  body,  and  he  thought 
that  going  immediately  into  the  outside  atmosphere  alter 
bathing,  and  walking  home  with  an  empty  stomach,  could  not 
be  conducive  to  the  health  of  the  miner. 

He  though!  Mr.  Merivale's  argument,  that  it  would  he  bettei 
tor  colliery-owners  to  provide  baths  at  the  pit  rather  than  in  the 
miners'  house-,  was  very  weak.  He  believed  that  experts  would 
push  the  question  of  having  baths  in  the  houses,  and  perhaps 
properly  so,  because,  while  there  was  only  one  person  in  a  family 
who  would  bathe  at  the  pit.  there  would  be  lour  at  home  who 
needed  just  as  much  hathin.tr,  probably  more,  because  a  miner 
got  hi-  skin  washed  every  day. 

.Mr.  XV.  B.  Wilson  (Newcastle-upon-Tyne)  said  that  there 
was  mi  doubt  that  the  mine]  's  occupation  was  a  healthy  one.  The 
longevity  instanced  by  Mr.  Ford  was  attained  despite  the  fact 
that  tin-  men  went  home  damp  before  their  bath  ;  it  was  probable 
that  even  a  greater  age  mighl  have  been  attained  if  they  had 
taken  their  hath  at  tin-  pit  before  they  went   home. 

At  the  time  when  the  paper  was  written,  it  appeared  highly 
probable  that  the  adoption  ot  pit-head  baths  was  to  become  com- 
pulsory in  this  country:  and.  before  going  to  the  Continent  to 
examine  the  different  installations  there,  the  writers  had  taken 
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Some  trouble  to  ascertain  where  the  best  installations  were  to  be 
seen  ;  they  therefore  considered  that  the  places  described  might 
be  accepted  as  being  fairly  representative.  The  writers  were 
fully  aware,  as  mentioned  by  Prof.  Louis,  that  open  plunge- 
baths  were  very  general  at  the  coal-mines  in  Westphalia  10  or 
less  years  ago  :  but  those  baths  for  several  and  obvious  reasons 
appeared  to  have  been  entirely  superseded  by  the  overhead  spray- 
bath,  which  was  both  sanitary  and,  so  far  as  the  consumption  of 
water  was  concerned,  economical.  This  type  was  certainly  now 
general  in  the  three  Continental  coal-producing  countries.  Prof. 
Louis  spoke  of  seats  being  placed  under  the  sprays,  but  at  none 
of  the  several  collieries  visited  were  such  provided :  moreover, 
the  writers  considered  that  they  would  be  quite  unnecessary,  and 
would  defeat  one  of  the  main  objects  of  the  system,  which  was 
expedition — a  man  would  wash  himself  much  more  quickly  in 
an  erect  than  in  a  sitting  position.  As  mentioned  in  the  paper, 
foot-rests  were  occasionally  provided.  At  some  of  the  collieries 
visited  padlocks  for  securing  the  bundles  of  clothes  while  they 
were  suspended  in  the  drying  halls  were  in  general  use;  at 
others,  although  provided  for,  they  were  only  used  by  a  few  of 
the  workmen;  whilst  at  others,  again,  no  provision  appeared  to 
have  been  made  for  such  locks.  It  was  compulsory  under  the 
Metalliferous  Mines  Regulation  Acts,  where  more  than  twelve 
persons  were  employed  below  ground,  to  provide  sufficient  accom- 
modation above  ground,  near  the  principal  entrance  to  the  mine, 
to  enable  those  employed  to  dry  and  change  their  clothes ;  but 
these  places  were  rather  primitive,  compared  with  the  extensive 
and  orderly  arrangements  found  on  the  Continent.  It  was  often 
urged  that  it  would  be  dangerou.s  ot  harmful  for  workmen  to  walk 
home  after  coming  straight  from  a  warm  bath,  but  the  writers 
agreed  with  Mr.  J.  H.  Merivale  that  bathing  and  changing 
clothes  on  coming  out  of  the  pit,  rather  than  after  they  had 
returned  home,  would  save  miners  from  man}"  of  the  bronchial 
and  other  troubles  to  which  they  were  liable.  Surely  it  would 
be  less  harmful,  and  much  more  comfortable,  to  walk  home  with 
perfectly  dry  and  warm  clothes,  than  to  go  home  and  hang  about 
in  damp  and  dirty  clothes.  Moreover,  what  did  the  miner  do  at 
present  ?  The  foreshift  man  might  go  to  bed  after  his  bath  in 
the  middle  of  the  day,  but  the  backshift  hewer,  and  other  day 
workmen,  would  invariably  walk  out  immediately  after  his  warm 
bath  at  home.     At  most  of  the  bathing  establishments  waiting- 
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rooms  were  provided,  where  men  mighl  remain  until  they  fell 
cool.  Another  provision  tending  to  promote  the  health  and 
comforl  ill  the  workmen  was  a  covered-in  bar,  where  thej  could 
obtain,  al  cheap  rates,  lighl  refreshments,  such  as  hoi  milk  and 
cocoa.  This  was  placed  within  the  colliery  gates,  as  al  Ethein- 
Preussen,  where  the  men  paBsed  it  mi  coming  out  from  the 
bathing-hall.  At  some  Belgian  collieries,  too,  canteens  were 
provided   uear  the  bath-houses,   supplying  hoi  coffee. 

'I'lir  question  of  first-cosl  was  tin-  serious  difficulty,  especially 
«  hen  so  many  other  charges  were  being  forced  upon  the  owners  "l 
collieries;  but,  a-  had  been  verj  pertinently  pointed  nut  by  Mr. 
Merivale,  the  popular  and  growing  feeling  in  favour  of  improved 
bousing  might,  before  long,  compel  owners  to  provide  baths  in 
some  form  for  their  workmen,  in  which  case  such  installations 
as  those  described  in  the  paper  mighl  he  adopted  even  for  reasons 
ill  econom3  . 

Air.  ('.  II.  Merivale  had  spoken  oi  tin1  desirability  of  privacy 
while  bathing.  The  differenl  customs  in  this  respecl  were  fully 
described    in   the  paper. 

The  question  ill  cosl  of  maintenance  had  been  raised,  and  it 
mighl  he  useful  to  quote  information  on  that  point,  given  by 
H.M.  Chief  Inspeeior  of  Alines/  At  WharnclifVe  Silkstone 
Collierj  there  had  been  baths  mi  a  small  scale  for  a  uumber 
i'l  years,  Mr.  (i.  Blake  Walker  staling  the  first-cosl  a-  about 
£500,  and  i he  cosl  of  upkeep,  including  attendance,  heat- 
ing, lighting,  and  depreciation,  a-  about  •"><>>.  per  week.  The 
baths  were  fairly  regularly  used  by  forty-eighl  men.  each  man 
contributing  2s.  per  quarter,  ami  providing  his  own  snap  and 
towels.  Thus  the  contribution  of  each  man  towards  the  upkeep 
of  the  baths  amounted  to  l'85d.  pei  week.  The  yearly  cost  to  the 
company,  after  deducting  the  i'l!)  contributed  by  the  forty-eight 
men,  would  be  £59,  or  nearly  12  per  rent,  on  the  first-cost. 

According  to  information  supplied  by  .Mr.  Victor  Watteyne, 
Chid  [nspector  of  Mine-,  Brussels,  at  thirteen  collieries  in  Bel- 
gium, employing  9,570  mm,  the  first-cosl  of  the  bathing  estab- 
lishments amounted  to  £20,092,  or  an  average  of  about  £2  2s.  per 
man  employed.  Of  the  total  number  employed,  6,640  men,  or  (ill 
per  cent.,   used   the  baths.        The  cosl    of  maintenance,   heating, 

*  Mines  and  Quarries :  General  Report,  with  Statistics,  for  1910,  Part  II. — 
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lighting,  and  attendance,  was  given  for  twelve  of  these  estab- 
lishments, the  average  being  close  upon  £14  per  month,  or  £108 
per  year.  Divided  over  the  men  using  the  baths,  it  averaged 
7d.  per  man  per  month,  or  Ts.  per  year.  The  yearly  cost  of  main- 
tenance, which  apparently  did  not  include  depreciation,  worked 
out  at  about  11  per  cent,  of  the  first-cost.  The  cost  per  bath. 
including  soap,  brushes,  and  the  salaries  of  attendants,  averaged 
•  )-"»75d.,  and  that  figure  was  corroborated  in  an  article  on  "Miu 
Baths,"  which  appeared  in  The  Iron,  .and  Coal  Trades  Review* 
Statistics  of  the  cost  of  nine  bath  and  dressing-room  installations 
in  Belgian  mines  and  fuel-works  were  tabulated,  as  supplied  by 
Mr.  Richard  Jacobson,  London,  and  it  was  stated  that  the  cosl 
per  bath  ranged  from  0'25d.  to  slightly  over  O50d.  :  but  this 
amount  did  not  include  capital-cost.  The  same  article  contained 
a  description  of  what  was  probably  the  most  complete  and  im- 
portant bathing  installation  yet  erected  in  Great  Britain,  that 
at  the  Winnington  works  of  Messrs.  Brunner,  Mond,  &  Com- 
pany, Limited. 

Separate  figures  were  given  for  the  coal-field  of  Liege,  the 
capital-cost  of  erecting  the  baths  varying  from  £2  to  £'■'>  10s.  per 
head.  Taking  a  cost-price  of  £2  8s.  per  workman,  and  a  rate  of 
15  per  cent,  for  interest,  redemption  of  capital,  and  depreciation, 
and  taking  -300  working  days  in  the  year,  the  capital-cost  worked 
out  at  0'3d.  per  bath. 

In  Westphalia,  it  was  stated  that  the  first-cost  was  about 
£4,000  for  every  1,000  workmen,  that  the  yearly  consumption  of 
water  was  about  1,980  gallons  (9  cubic  metres)  per  man,  that  the 
steam  required  for  heating"  the  baths  and  building  was  about 
1  ton  per  man  per  year,  and  that  the  cost  amounted  to  about  2£d. 
per  man  per  week,  inclusive. 

With  regard  to  the  quality  of  the  water,  at  very  few  collieries 
would  there  be  a  choice  of  supply,  and  the  available  water  would 
consequently  have  to  be  used.  Doubtless  the  consumption  of 
water  would  increase  with  the  degree  of  hardness,  and  the  water 
supplied  to  the  East  Durham  district,  by  the  Sunderland  and 
South  Shields  Water  Company,  was  intensely  hard;  but,  in  any 
case,  the  cost  of  water  would  not  be  heavy.  If  10  gallons  per 
bath  were  allowed,  which  was  a  liberal  amount,  and  the  water 
cost  lOd.  per  1,000  gallons,  the  cost  per  bath  would  only  be  Did 

*  1911,  vol.  lxxxiii.,  page  886. 
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At  some  fori  -  fcablishments  where  there  was  a  difficulty 
about  water,  it  was  the  practice  to  purifj  the  water  coming  from 
i he  baths,  and  to  use  it  over  ; •  tr ; » in . 

The  Presideni  (Mr.  .M .  W.  Parrington)  Baid  thai  when 
several  thousand  persons  used  the  baths,  the  cosl  mounted  up. 
Taking  water  at  8d.  per  1,000  gallons,  and  allowing  Hi  gallons 
pei  bath,  for  a  Large  colliery  with  2,000  men  to  bathe  every  day, 
supposing  that  they  all  bathed,  it  would  cosl  £200  a  year  for 
watei  alone.  Mr.  Wilson,  be  thought,  had  understated  the  cosl 
■  •I  maintenance,  and  had  also  qow  given  lower  figures  for  capital 
outlay  than  had  been  tabulated  in  the  paper,  in  which  £4  to 
L'  1   L6s.  per  bead  was  stated. 

Mr.  Wilson  said  that  the  cost  of  maintenance  largely 
depended  on  the  Dumber  of  men.  The  writers  hud  taken  the 
price  nf  water  a1  LOd.  per  1,000  gallons,  thinking  that  lOd.  was 
nut  an  unusual  figure,  and,  allowing  Hi  gallons  per  bath,  it  was 
easy  for  purposes  of  calculation.  The  figures  given  in  the  paper 
were  actual  ones.  In  Westphalia,  for  l.unii  men  the  capital 
outlay  necessary  was  stated  to  be  £4,000,  which  was  £4  per  man. 

The  President  remarked  that  the  Germans  were  pro- 
verbially economical  in  laying  out  anything  of  that  sort, 
and,  so  far  as  be  was  concerned,  be  thought  it  safe  to  take  the 
capital  outlay  at  £5  per  bead;  with  'J, 000  men  bathing  every 
day,  the  initial  outlay  was  £10,000.  lie  was  bound  to  say 
that  he  agreed  with  Mr.  Ford  as  to  the  danger,  speaking  from 
personal  experience,  of  going1  out  immediately  after  a  hot  bath. 
Be  nevei  dared  do  it  when  he  was  going  down  the  pit  regularly. 
At  the  same  time,  he  agreed  that  many  men  would  go  home  and 
have  a  hot  bath  and  then  go  out  immediately,  but  thai  was  from 
their  own  tdioice.  They  were  bound  to  turn  out  of  the  bath  at 
the  colliery  as  soon  as  they  were  washed. 

Mr.  Wilson  said  that  this  was  nor  necessary;  they  frequently 
bad  ante-rooms  in  which  to  remain,  if  they  thought  fit  to  do  so. 

Tic    President   said    that    this   question    came   in:    if   they 

tinned  the  miner  out  as  soon  as  he  had  had  his  hot  bath,  and  he 
caught  pneumonia  and  died,  would  it  be  considered  as  an 
accident,  as  he  bad  got  it  in  the  ordinary  course  of  his  employ- 
ment ? 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

June  1st,  1912. 


Mr.  JOHN  H.  MERIVALE,  Past-President,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  May  18th  and  that  day. 


The  Secretary  read  the  balloting  list   for  the   election  of 
officers  for  the  year  1912-1913. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members— 
Mr.  Fred  Cuthbert  Cordy,  Engineer,  23,  Bostock  Avenue,  Northampton. 
Mr.  Michael  Falcon,  Minfcig  Engineer,  Ebbw  Vale,  Monmouthshire. 
Mr.  Robert  Kelsick,  Colliery  Manager,  Aberdare  Colliery,  Cessnock,  New 

South  Wales,  Australia. 
Mr.  William  Lee,  Civil  Engineer,  Stow  Tate  Villa,  118,  Stow  Hill,  Newport, 

Monmouthshire. 
Mr.  Robert  McVee,  Colliery  Manager,  Premier  Colliery,  Shotts,  via  Collie, 

Western  Australia. 
Mr.  Henry   Archibald   Ali.en    Phillips,    Mining    Engineer,    11,    Uplands 

Terrace,  Swansea. 
Mr.  Stanley    Robinson,    Mining    Engineer,    Chesterholm,    North    Biddick, 

Washington  Station,  Count}'  Durham. 
Mr.    Carlos    Bernard    Rosenplaenter,    Consulting    Petroleum    Engineer, 

2,  Elmbourne  Road,  Upper  Tooting,  London,  S.W. 
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Mi.  Hi  ki.i  i;r  Majob,  mi,  « » 1 1 < .  Terrace,  Sunderland. 

.\--...  i  \  ri 
Mr.  Chbistopheb   Gkobgx    Hbndbrson,    Mine    Surveyor,    17,    Pirtl    Row, 
Ashington,  Northumberland. 

IT— 

Mr.    Frank   Flitches,  Mining  Student,   II,   South   Vie*    !■  North 

Biddick  Colliery,  Washington  Station,  County  Durham. 


Dr.  F.  C.  Garrett  read  the  following  paper,  by  himself  and 
Mr.  R.  C.  Burton,  on  "The  Use  of  X  Rays  in  the  Examina- 
tion of  Coal  "  : —  » 
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THE  USE  OF  X  RAYS  IN  THE  EXAMINATION  OF  COAL. 


By  F.  C.  GARRETT,  D.Sc,  and  R,  C.  BURTON,  B.Sc. 


It  is  well  known  that  the  opacity  of  solids  to  X  rays  is  roughly 
proportional  to  their  specific  gravities,  that  carbon  and  the 
organic  compounds  generally  are  much  more  transparent  than 
the  inorganic  minerals  which  make  up  the  ash  of  coal,  and  that 
the  diamond  can  easily  be  distinguished  from  its  imitations  by 
this  property.  It  is  obvious,  therefore,  that  if  prints  are  taken 
from  a  radiograph  of  a  piece  of  coal,  the  true  coal  substance  will 
hardly  appear,  while  the  inorganic  minerals  associated  with  it 
will  be  seen  as  dark  or  black  spots  and  veins.  Fig.  1  (Plate 
IX.)  is  a  piece  of  household  coal  containing  veins  and  patches 
of  calcite;  Fig.  2  (Plate  IX.)  is  a  household  coal  with  a  super- 
ficial plate  of  calcite  (showing  as  a  grey  area),  and  crystals  of 
pyrites  (showing  as  a  black  cross)  buried  in  the  coal:  whilst  Figs. 
3  and  4  (Plate  IX.)  show  the  opacity  caused  by  much  ash. 
Fig.  3  is  a  piece  of  manjak  almost  free  from  ash,  and  is  nearly 
transparent;  whilst  Fig.  4  is  a  cannel  containing  a  considerable 
percentage  of  inorganic  matter,  and  is  opaque. 

Shortly  after  Piuntgen's  discovery,  it  was  suggested  that  the 
rays  might  be  utilized  for  determining  the  amount  of  inorganic 
matter  contained  in  a  coal,  it  being  thought  that  the  opacity 
would  be  directlv  proportional  to  the  ash-content  of  the  sample. 
The  inorganic  minerals  commonly  associated  with  coal,  however, 
differ  so  greatly  in  their  permeability  that  it  was  very  soon  found 
that  the  opacity  depended  on  the  nature  as  well  as  on  the  amount 
of  mineral  matter,  and  the  method  proved  to  be  of  no  practical 
value. 

Although  the  X  rays  cannot  tell  us  the  amount  of  ash  which 
a  sample  of  coal  will  yield,  it  was  thought  that  they  would  prob- 
ably reveal  its  distribution  in  the  coal,  and  might  throw  some 
light  on  the  structure  of  the  coal  itself.  Samples  from  a  number 
of  different  seams  were  obtained,  and  the  examination  of  these 
has  given  results,,  some  of  which  appear  to  be  worthy  of  record. 
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The  method  adopted  was  extremely  simple.  Typical  pi 
oJ  coal  <>l  ;i  convenient  Bize  were  fixed,  by  means  oJ  puttj  or  some 
similar  material,  in  a  metal  bolder,  and  blocks  cut  nut  of  them  by 
;i  fret-saw.  At  firs!  specimens  of  about  a  cubic  inch  in  volume 
were  cut,  but  these  proving  to  be  a  Little  too  thick',  rods  abon 
inch  square  and  1  or  2  inches  long  were  used,  the  sa^  not  permit- 
ting of  the  cutting  of  longer  pieces.  A  photographic  plate  was 
placed  in  a  paper  bag,  the  samples  laid  on  top  of  the  paper  with 
the  bedding  at  right-angles  to  the  plate,  and  the  whole  exposed  to 
the  rays  for  about  -'in  seconds.  Alter  the  plates  had  been  devel- 
oped and  examined,  the  blocks  themselves  were  broken  up  for 
examination,  and  finally  powdered  for  analysis.  The  radiographs 
are  of  the  same  size  as  the  pieces  of  coa]  used,  but,  of  course,  -liow 
bbjects  reversed,  the  coal  appearing  light  and  the  ash  dark. 

Whether  the  amount  of  ash  left  by  a  coal  can  be  reduced  by 
washing  or  blowing  must  depend  in  part  on  the  disl  n  but  ion  of  the 
ash.  Where  this  is  in  distinct  veins  or  patches,  a  moderate 
amouni  of  crushing  will  serve  to  liberate  it  from  the  coal  sub- 
stance, and  peimit  it  to  be  washed  away;  but  if  the  ash  is  in  a 
fine  state  of  division,  and  is  diffused  through  the  whole  mass  of 
coal,  it  is  (dear  that  it  cannot  lie  removed  unless  the  whole  of  the 
coal  be  reduced  to  a  very  fine  powder,  when  it  would  have  little, 
if  any,  commercial  value.  Figs.  5  and  G  (Plate  IX.)  illustrate 
coals  of  the  two  types,  Fig.  5  representing  a  Durham  gas-coal, 
containing  veins  of  calcite,  and  leaving  3*16  per  cent,  of  ash, 

which  is  concentrated  and  could  easily  he  removed:  while  Fig.  6 
is  a  Welsh  anthracite,  yielding  310  per  cent,  of  ash,  which,  how- 
ever, i-  diffused  through  the  whole  mass  of  the  coal,  and  it  would, 
therefore,  be  impracticable  to  improve  this  coal  by  washing.  On 
breaking  up  this  latter  specimen,  it  was  found  to  contain  innum- 
erable -mall  crystals  (the  black  spots  in  the  figure),  which  Dr. 
David  Woolacott  believes  to  be  tridymite.  It  is  uot  suggested 
that  a  coal  with  only  ■'!  per  cent,  of  ash  should  be  washed;  the 
specimens  were  selected  because  they  each  yielded  about  the  same 
percentage  ^\  ash,  and  that  percentage  being  small,  its  distri- 
bution  is  very  obvious. 

Figs.  T  ami  8  (Plate  IX.1  are  interesting,  ami  illustrate  a  coal 
yielding  some  25  per  cent,  of  ash,  which  was  not  greatly  im- 
proved by  washing.  It  i-  clear  that  the  "dirt"  is  in  a  very  hue 
state  of  division,  and  i<  disseminated  through  the  whole  mass  of 


The  Institution  of  Minimi  Engineers. 
Transactions,  1911-1912. 


To  Mil 


ton's  Paper  on 
f  Goal.  " 


Vol.  XL1IL,  Plate   IX. 


Fig.  1. — Household 
Coal,  containing 
Veins  and  Patches 
of  Calcite. 
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Fig.  4.  — Cannel,  containing  a 
considerable  percentage  of 
Inorganic    Matter. 
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Fig.  5. — Durham  Gas-coal,  contain- 
ing Vfins  of  Calcite. 


Faeces  of  Coal  showing  much  finely-divided  inorganic 
used  through  the  Mass.  They  yielded  about  25  per 
i,  and  only   a  few  per   cent.  was  removed  by  washing. 


Fig.  9.— Coal  from  the   Little 
Hutton   Seam,   County    Durham. 


ia  Seam, 

ASALLEL 


TV  Xorth  of  England  Institute  of  Mining  m<<l  Mechani 
Transactions,  1911-1913. 


Fig.  12.— Coal  from  Victoria  Seam, 
County  Durham  (bedding  hori- 
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the  coal.  Examination  revealed  very  few  distinct  particles  of 
minerals,  and  an  analysis  of  the  ash  showed  that  the  inorganic 
matter  present  was  closely  related  to  clay. 

The  radiographs  prove  that  this  method  of  examination  will 
show  whether  a  coal  with  a  high  percentage  of  ash  is  suitable  for 
washing,  and  the  method  will  probably  be  found  to  have  a 
certain   commercial   value. 

The  studj7  of  a  number  of  radiographs  leads  the  writers  to 
conclude  that,  although  the  true  coal  substance  is  almost  trans- 
parent to  X  rays,  there  are  small,  yet  noticeable,  differences 
between  different  coals,  and  even  in  different  parts  of  a  small 
specimen,  and  to  hope  that  a  full  investigation  of  these  may 
throw  some  light  on  the  structure  and  perhaps  on  the  origin  of 
different  coals.  Contrast,  for  example,  the  well-marked  stratifi- 
cation in  Fig.  9  (Plate  IX.),  a  specimen  from  the  Little  Hutton 
Seam  of  County  Durham,  yielding  6'35  per  cent,  of  ash,  and  the 
almost  structureless  anthracite  (Fig.  10,  Plate  IX.)  from  Aber- 
crave,  South  Wales,  yielding  1*54  per  cent,  of  ash.  Most  in- 
teresting of  all  is  the  sample  (Figs.  11  and  12,  Plate  IX.)  from 
the  Victoria  Seam,  Count}'  Durham;  the  ash  in  this  specimen 
only  amounts  to  1*24  per  cent.,  but  the  coal  itself  shows  a  curious 
columnar  structure,  and  breaks  very  easily  into  columnar  frag- 
ments. The  Victoria  Seam  yields  a  famous  coke,  and  it  is  inter- 
esting that  such  a  structure  as  this  can  be  detected,  though  in  a 
less  degree,  in  other  coking  coals  which  the  writers  have 
examined.  The  number  of  samples  examined  is  too  small  to 
justify  dogmatism,  but  it  seems  almost  as  if  this  structure  were 
characteristic  of  coking  coals. 

At  this  early  stage  it  is  not  permissible  to  draw  any  con- 
clusions as  to  the  structure  of  coal,  and  the  writers  apologize  for 
submitting  so  imperfect  an  investigation;  but  the  departure  of 
one  of  them  for  India  prevents  further  collaboration,  and  it  is 
hoped  that  the  publication  of  these  notes  may  lead  to  suggestions 
which  will  be  of  assistance  in  the  further  investigation  of  the 
matter. 

The  writers  are  greatly  indebted  to  Mr.  C.  A.  Sevier,  of 
Cardiff,  and  Mr.  F.  R.  A.  Shiel,  of  Burnopfield,  for  their  kind- 
ness in  providing  specimens  of  known  origin  ;  and  to  Dr.  \V.  D. 
Arnison  for  placing  his  X-ray  apparatus  at  their  disposal. 
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I'm;  i.  A  Leboub  (Armstrong  College,  Newcastle-upon- 
Tyne)  win!.'  thai  iln'  papei  was  one  of  great  interest,  more 
especially  as  it  opened  out  the  prospect  of  a  new  method  of 
investigating  coal,  which  seemed  to  promise  rich  results.  I' 
was  clear  that  thej  had  now  a  simple  method  of  determining  the 
mode  ni  aggregation  ami  distribution  of  tin-  particles  of  inor- 
ganic substances  which  made  up  what  was  called  the  "ash"  of 
coal.  This  must  be  <>t  real  practical  value,  ami  mi  doubt  would 
be  carefully  tested  1>.\  those  who  hail  experience  in  the  separation 
ut  coa]  from  its  impurities.  From  a  purelj  scientific  point  of 
view,  however,  the  interest  was  perhaps  Niill  greater.  There  were 
two  or  three  kinds  of  "  ash  "  in  coal.  First ,  there  was  the  foreign 
matter  which  was  brought  h\  wind  from  beyond  the  boundaries 
ut  the  ancient  forests  or  swamps  of  coal-plants,  or  which  tell 
incorporated  in  rain-drops,  ami  might  he  called  the  "dust 
variety  ut  "ash."  Next,  there  was  thai  mineral  matter  which 
formed  pari  of  the  living  plants,  such  as  the  silica  in  horse- 
tails, the  amount  and  nature  of  which  would  vary  according 
to  the  relative  abundance  of  special  kinds  of  plants— there 
would  necessarily  always  he  a  certain  percentage  of  this  "ash 
m  all  true  coals  and  it  might  he  referred  to  as  the  "native 
ash."'  Lastly,  there  must  generally  he  present  more  or  less 
mineral  matter  due  to  the  formation  of  new  compounds  from  the 
decomposition  and  reconstruction  of  both  the  native  and  the 
dust  '"ash.""  Further  A'-ray  examination  of  coal  might  very 
probably  lead  to  a  possible  discrimination  between  these  forms 
of  "ash,"  and  thus  to  a  very  valuable  addition  to  our  still 
scanty  knowledge  as  to  the  detailed  processes  connected  with 
the  growth  of  coal-seams.  The  careful  selection  of  specimens, 
with  exact,  particulars  as  to  the  orientation  of  the  radiographed 
lumps  and  i\n'  position  which  they  occupied  in  the  seam  of 
origin,  would  he  of  the  first  importance.  He  (Prof.  Lebour)  sug- 
gested i  hat  very  minute  study  of  the  thin,  and  often  commercially 
valueless,  hands  of  shale,  or  carbonaceous  -hale,  so  often  found 
interstratified  with  the  good  coal,  should  he  carried  on  simul- 
taneously. It  should  he  remembered  that  each  band  of  this  kind 
represented  an  interruption  in  the  steady  growth  of  a  coal-seam, 
due  in  most  oases,  probably,  to  temporary  flooding  by  water,  but 
sometimes  also,  possibly,  to  earth-movements,  or  to  such  occur- 
rences as  dust-  or  sand-storms.     He  did  not  know  whether  prac- 
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tised  observers  by  working  some  considerable  time  with  the 
Grarrett-Burton  method  might  hope  to  be  able  actually  to  deter- 
mine the  different  minerals  by  the  relative  intensity  of  their 
shadow;  but  he  imagined  that  acquired  skill  might  enable  this 
to  be  done — at  any  rate,  in  regard  to  some  of  the  leading  minerals 
involved,  and  those  were  not  many  in  number.  He  was  pleased 
that  a  field  of  new  work  so  promising  should  have  been  entered 
upon  at  Armstrong  College,  and  trusted  that  the  authors  might 
be  enabled  to  follow  up  and  bring  to  a  successful  and  fruitful 
issue  the  labours  which  they  had  so  well  begun. 

Mr.  H.  Stanley  Atiierton  (Bolton)  Avrote  that  he  was 
especially  interested  in  Figs.  1L  and  12,  and  also  in  Fig.  7  (Plate 
IX.).  There  was  no  doubt  that  these  would  be  both  interesting 
and  useful  in  the  further  examination  of  the  structure  of  coal,  and 
he  was  sure  that  with  sections  prepared  similar  to  those  made  by 
Mr.  Lomax,*  they  would  be  able  to  acquire  much  more  definite 
information.  He  had  known  for  some  time  the  advantage  of 
using  the  polariscope  with  rock  and  mineral  sections,  and  had 
often  used  it  on  coal  sections,  especially  the  more  recent  ones 
that  had  been  cut  so  much  thinner  than  formerly.  It  would  be 
an  advantage,  he  thought,  to  have  a  short  description  of  the 
.X-ray  apparatus  added  to  the  paper,  so  that  others  working 
on  the  same  lines  might  obtain  the  use  of  similar  apparatus,  as 
this  would  enable  a  better  correlation  of  the  results. 

Mr.  David  Burns  (Carlisle)  wrote  that  the  appearance  of  this 
interesting  paper  so  soon  after  that  of  Mr.  Lomax's  looked  as  if 
a  determined  attempt  was  being  made  to  find  out  what  coal  really 
was.  Comparing  the  figures  in  the  two  papers,  one  could 
scarcely  imagine  that  the  two  methods  of  investigation  were 
dealing  with  the  same  substance.  A  series  of  observations  made 
by  both  methods  on  the  same  piece  of  coal  could  not  fail  to  be 
valuable,  and  go  some  way  to  eliminate  false  inferences.  This 
line  of  investigation  seemed  well  worth  following  up,  com- 
mencing with  an  exhaustive  series  of  radiographs  of  as  fine 
carbon  as  could  be  got,  from  as  many  sources,  and  in  as  many 
states  of  compression,  as  possible.        "With  these  standards  for 

*  See   "  The   Microscopical  Examination  of  Coal,  '   etc.,   by   James  Lomax, 
Trans.  Inst.  M.  E.,  1911,  vol.  xlii.,  page  2,  and  plates  i.  to  xii. 
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comparison,  fresh  lighl  would  be  thrown  on  the  origin  "l  coal. 
In  the  meantime,  they  oould  only  marvel  thai  ;i  seam  oi  coal 
ciiu  hi  be  l nu  ii 1 1  with  [ess  ash  than  the  vegetable  matter  from  which 
it  was  supposed  to  have  been  derived.  Fitrs.  2,  <i.  T,  8,  and  10 
(Plate  l\  I  were  interesting,  as  showing  thai  tin-  ash  was 
extraneous  to  the  coal,  like  a  mote  in  ;i  man's  eye.  He  would 
like  ;ni  explanation  of  the  opening  sentence  in  the  papei  :  were 
they  in  infer  thai  the  diamond  was  oi  organic  origin? 

Prof.  P.  Phillips  Bedson  (Armstrong  College,  Newcastle- 
upon-Tyne)  congratulated  Dr.  (iairi'tt  and  Mr.  Burton  upon  the 
results  of  their  investigations.  Earlier  attempts  to  use  the 
X-rays  for  the  purpose  of  estimating  the  amounl  of  ash  in  coal 
failed  for  reasons  which  were  quite  apparent,  as  se1  forth  in  the 
paper;  bul  the  use  of  the  rays  l<»  ascertain  the  distribution  of 
the  mineral  matter  in  coal  was  proved  by  the  paper  to  be  one 
of  very  greal  service. 

Mr.  \V.  ('.  Blackett  (Sacriston)  endorsed  Prof,  Bedson's 
remarks.  It  certainly  seemed  to  him  that  the  method  might,  at 
any  rate,  be  of  use  to  those  interested  in  the  opening  out  of 
new  seams.  He  did  not  suppose  that  they  in  this  worn-out 
old  portion  of  the  world  would  have  very  much  use  for  that  kind 
of  thing,  as  they  already  knew  what  to  do  with  their  coals, 
whet  her  to  wash  them  or  not.  He  could,  however,  imagine  that 
in  fresh  fields  samples  of  coal  could  be  picked  up  from  outcrops 
and  the  like,  and  brought  home,  when  one  could  first  of  all  find 
out  their  composition  by  analysis,  and  then  utilize  this  new 
method  to  ascertain  how  the  ash  existed.  At  the  same  time  it 
should  be  remembered  thai  stone,  which  was  difficult  to  see  with 
the  naked  eye,  would  be  equally  difficult  for  an  ordinary  indus- 
trial washer  to  separate  from  the  coal.  Figs.  11  and  12  (Plate 
EX.),  showing  the  columnar  structure  of  the  Victoria  Seam,  were, 
he  thought,  very  interesting,  and  mighl  well  be  the  subject  of 
further  consideration.  He  would  hesitate  to  say  that,  because 
they  found  columnar  structure,  they  were,  therefore,  likely  to 
find  ,»ood  coking  coals,  as  he  thought  was  suggested  by  the 
authors  of  the  paper.  The  columnar  structure  was  perhaps  due 
to  pressure,  and  such  pressure  might  only  arise  among  strata, 
the  conditions  of  deposit  of  which,  as  to  climate  and  soil,  were 
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favourable  only  to  the  formation  of  excellent  coking  seams.  Pres- 
sure, however,  might  exist  in  seams  without  these  conditions, 
and  therefore  without  these  special  coking  qualities. 

Mr.  E.  L.  "Weeks  (Willington)  said  that  it  would  be  exceed- 
ingly interesting  if  the  subject  were  carried  a  little  further,  and 
the  A'  ray-  directed  upon  coke,  the  produce  of  proved  seams. 

Prof.  Hexry  Louis  (Armstrong  College,  Xewcastle-upon- 
Tyne)  thought  that  the  method  was  a  promising  one,  and  he  did 
not  at  all  despair  of  its  being  industrially  useful,  as  well  as  of 
scientific  interest.  Practically  one  of  the  first  things  one  wanted 
to  do  when  one  got  a  sample  of  coal,  and  was  asked  for  an 
opinion  as  to  whether  it  would  wash,  was  to  find  out  how  fine  to 
crush  it,  and  he  thought  that  this  method  opened  out  a  decidedly 
useful  field  of  investigation.  His  own  view  was  that,  in  order  to 
make  it  practicable,  radiographs  ought  to  be  taken  in  two  planes 
at  right-angles  one  to  the  other :  otherwise,  of  course,  a  thin  sheet 
of  mineral,  which  might  break  up  very  readily  on  crushing  and 
give  them  very  fine  dust  indeed,  could  not  be  distinguished  from 
lumps :  whereas  if  they  took  two  views  in  planes  at  right-angles, 
they  had  the  dimensions  of  the  particles  with  which  they  wore 
dealing,  and  that  helped  them  in  deciding  how  to  start. 

Dr.  F.  C.  Garrett  (Armstrong  College,  Xewcastle-upon- 
Tyne)  thanked  the  members  for  the  way  in  which  they  had 
received  the  paper.  As  he  was  not  a  coal-miner,  but  only  a 
chemist,  he  was  perfectly  well  aware  that  there  were  numberless 
pitfalls  spread  around  him,  and  he  had  no  doubt  that  he  had 
made  some  mistakes. 

He  agreed  with  Prof.  Lebour  that  it  would  be  advisable,  in 
practice,  to  get  out  all  the  minerals  present.  One  needed  to  have 
a  good  deal  of  practice,  and  lie  had  not  had  enough  yet  to  speak 
with  certainty;  but  he  did  think  that  the  difference  between 
calcite  and  pyrites  could  be  detected,  and  the  minerals  present 
ascertained  by  their  shadows. 

Mr.  Burns  had  misunderstood  his  opening  sentence,  that  the 
diamond  was  of  vegetable  or  organic  origin  ;  he  did  not  mean 
to  imply  anything  of  the  kind,  and  it  did  not  appear  to  him  that 
the  sentence  conveyed  that  ;  if  it  did,  it  was  wrong. 
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I!..  u;i>  interested  in  Mi-.  Blackett's  remarks.  II*-  did  Dot 
w  i  - 1 1  to  Bpeak  at  all  positively,  but  the  carious  poinl  w&b  that 
when  he  was  examining  the  radiographs  <>i  the  coal  from  the 
Victoria  Seam,  he  knew  it  was  good  coking  coal,  and  wondered 
whether  there  was  anything  essential  in  the  structure.  He  wenl 
to  work  on  a  Dumber  oi  prim-,  and  picked  out  those  which  showed 
any  trace  of  this  structure,  and  pui  them  on  one  side.  He  found 
on  turning  up  the  aotes  which  he  had  concerning  them  thai  they 
were  all  coking  coals,  and  that  was  why  he  said  that  it  might  be 
possible  that  it  would  prove  to  be  a  characteristic.  It  reminded 
him  of  a  rather  similar  structure  Pound  in  bitumens,  ascribed 
to  "pressure"  (or  bj  some  t<>  movement)  in  the  seam.  Whether 
thai  would  lmld  good  or  not  he  did  not  know.  He  had  had 
in  mind,  when  ho  spoke  so  cautiously,  a  deep  vein  in  Trinidad. 
which  showed  columnar  structure  for  t>  feet  from  t lie  walls, 
while  the  central  portion  (the  same  piece)  showed  no  such 
structure,  so  that  it  might  be  that  he  had  got  upon  the  wrong 
track. 

He  agreed  with  Prof.  Louis  that  one  must  take  two  radio- 
graphs at  right-angles,  as  he  had  done  in  the  case  of  the  Victoria 
Seam  coal.  He  had  hoped  to  have  done  so  all  through,  but,  of 
course,  it  was  understood  that  the  present  experiments  were 
only  preliminarj  ones.  For  this  reason  he  did  not  think  it  worth 
while  to  give  details  of  the  apparatus  used;  these  he  hoped  to 
supply  at  a  later  date. 

The  Cir airman  (Mr.  John  II.  Merivale),  in  proposing  a  vote 
of  thanks  to  the  authors,  said  that  the  paper  was  perhaps  one 
which  it  was  difficult  tor  them  to  discuss,  as  the  bulk  of  the 
members  knew  very  little  about  the  subject.  It  was  rather 
interesting,  he  thought,  that  they  should  have  had  two  papers, 
one  by  Mr.  Lomax  and  the  other  by  Dr.  Garrett  and  his  colla- 
borator, on  the  same  subject  at  the  same  time.  He  did  not  quite 
agree  with  Mr.  Blackett's  remarks;  he  thought  that  the  method 
might  prove  to  be  of  considerable  use  even  in  an  old  country  like 
England.  He  trusted  that  the  subject  might  be  carried  further, 
and  that  both  Dr.  Garrett  and  Mr.  Lomax  would  use  their  best 
endeavours  to  <lo  so.  Of  course,  usefulness  was  not  everything: 
there  was  an  interest  in  the  solution  of  these  scientific  problems 
which   he  was  -are  appealed  to  them   all,   apart  from  monetary 
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considerations.  He  was  sorry  to  learn  that  Dr.  Garrett  was  to 
lose  his  collaborator,  Mr.  Burton,  but  hoped  that  he  would 
find  someone  else  who  would  collaborate  with  him,  and  that  this 
would  only  be  the  first  of  a  series  of  papers  which  they  would  have 
on  the  subject.  He  had  been  interested  and  surprised  to  learn 
how  very  small  was  the  percentage  of  ash  apparent  in  the 
radiographs;  2\  or  3i  per  cent,  was  most  distinctly  visible, 
which  showed  how  delicate  the  determinations  could  be.  The 
investigation  seemed  to  him  to  be  a  very  helpful  one. 

The  vote  of  thanks  was  carried  unanimously. 
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EASINGTON    COLLIERY. 

Shafts. — There  are  three  shafts,  sinking  operations  for  which 
commenced  in  1899,  and  in  the  following  year  four  24-inch 
bucket-lift  pumping  Bets  were  installed  in  the  South  Shaft,  for 
the  purpose  of  dealing  with  the  water. 

During  January,  L902,  an  inrush  of  sand  and  water  occurred 
in  thr  Smith  Shaft,  ;.'  a  depth  of  462  feet,  which  effectually 
chocked  the  pumps  and  stopped  sinking  operat  ions;  and  as  ii  w;is 
found  impossible  to  continue  sinking  with  the  pumping  plant, 
as  then  installed,  it  was  decided  to  try  other  means  of  dealing 
with  the  difficulty. 

Preparatory  to  freezing,  boring  operations  were  commenced 
at  the  North  and  South  Shafts  in  October,  1902,  and  continued 
for  about  17  months.  In  March,  1904,  freezing  operations 
were  commenced  at  the  North  Shaft,  sinking  operations  being 
resumed  in  October  of  the  same  year,  and  continued  until  the 
following  month.  At  this  time  the  sand-bed  had  been  reached, 
and  while  sinking  was  in  progress  about  5  feet  below  the  top  of 
the  sand,  water  broke  into  the  shaft  and  caused  a  further  sus- 
pension of  operations. 

Freezing  operations  were  continued  until  March,  1905,  when 
they  were  abandoned,  and  a  further  attempt  was  made  to  deal 
with   the  water  by  pumping. 

During  the  latter  part  of  the  year  1905  and  the  early  part  of 
L906,  a  very  extensive  pumping  plant  was  installed,  comprising 
eight  30-inch  and  two  24-inch  bucket-lift  sets,  these  being  after- 
wards supplemented  by  two  No.  Hi  pulsometers.  Steam  was 
supplied  by  thirteen  Lancashire  boilers,  :!()  feet  in  length  and 
8  feet  in  diameter. 

Pumping  operations  commenced  in  the  three  shafts  in  May, 
and  proceeded  until  August,  1906,  when  they  were  abandoned, 
it  being  found  impossible  to  reach  the  bottom  of  any  of  the 
shafts. 
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In  February,  1907,  it  was  decided  to  try  again  the  freezing 
method.  Operations  commenced  in  May.  1907,  the  previous 
bore-holes  being  re-opened,  and  additional  bore-holes  being 
put  down  at  both  the  Xorth  and  South  Shafts. 

Freezing  operations  were  re-commenced  in  August,  1908,  and 
sinking  was  resumed  at  the  Xorth  Shaft  in  January,  and  at  the 
South  Shaft  in  March,  1909. 

At  the  Xorth  Shaft  the  Coal-Measures  were  reached  in  April, 
1909,  and  the  Hutton  Seam  in  July,  1910,  while  the  same  seam 
was  reached  in  the  South  Shaft  in  the  following  September. 

On  the  completion  of  the  sinking  operations,  the  permanent 
equipment  of  the  South  Shaft  was  proceeded  with. 

The  respective  depths  of  tbe  Xorth  and  South  Shafts  are 
1,480  feet  and  1,500  feet,  the  finished  diameter  of  both  shafts 
being  20  feet.  The  diameter  of  the  West  Shaft  is  17  feet,  but 
it  is  not  yet  through  the  sand. 

The  Main  Coal,  Low  Main,  and  Hutton  Seams  are  worked, 
the  two  former  being  drawn  at  the  North  Shaft,  and  tbe  latter 
at  the  South  Shaft. 

Boilers. — Steam  is  supplied  from  thirteen  Lancashire  boilers, 
installed  in  two  batteries,  each  boiler  being  30  feet  in  length 
and  8  feet  in  diameter,  and  working  at  a  pressure  of  120  pounds 
per  square  inch. 

Winding-engines. — The  Xortb  and  South  Sbafts  are  equipped 
witb  the  ordinary  type  of  high-pressure  engine,  fitted  with 
Corliss  valves,  the  cut-off  being  variable  and  controlled  by  a 
governor  driven  from  the  crank-shaft.  The  winding  drums  are 
20  feet  in  diameter  and  10  feet  in  width,  the  locked-coil  winding- 
ropes  at  the  Xorth  Pit  being  4|  inches  in  circumference,  while 
those  at  the  South  Pit  are  7  inches.  The  pulleys  have  the  same 
diameter  as  the  winding  drums,  namely,  20  feet.  Eeliance 
patent  rope-sockets  and  Ormerod  detaching-hooks  are  used. 
The  cages  at  the  Xorth  Shaft  have  two  decks,  each  carrying  two 
tubs,  wbile  at  the  South  .Shaft  three-decked  cages,  carrying 
twelve  tubs,  are  in  use.  The  total  load  on  the  winding-rope  at 
the  South  Shaft  is  about  -30  tons,  the  balance-rope  being  8  inches 
in  circumference  and  weighing  8  tons. 

Power-house. — The  power-house  contains  (a)  the  fan-engines 
and  (b)  the  air-compressing  plant  in  the  first  bay,  the  second  bay 
being  occupied  by  (e)  the  electrical  plant. 


(a)  Fan-engine 8.  The  fan,  22  feel  in  diameter,  ie  rope- 
driven  bj  a  cross-compound  Corliss  engine,  which  has  high- 
and  low-pressure  cylinders  24  inches  and  L2  inches  in  diameter 
respectively  bj  I  feel  stroke.  The  Ban  produces  500,000  cubic 
feel  lit  air  per  minute  at  6  inches  water-gaug 

(b)  Air-compressing  Plant. — This   plant   consists  of  one  two- 
_<■  air-compressor,  driven  by  a  cross-compound  Corliss  engine, 

the  air-cylinders  being  tandem  to  the  Bteam-cylinders.  The 
capacity  .  per  minute,  of  the  plant  is  ;j,000  cubic  feet  of  free  air, 
rai.M'il  to  a  pressure  of  90  pounds  per  square  inch. 

(c)  Electrical  Plant. — The  mixed-pressure  turbine  now  in 
course  of  erection  will  have  a  normal  output  of  -'350  kilowatts  at 
i5,000  volts.  The  switch-house  contains  medium-  and  high- 
tension  switchboards,  the  former  having  panels  (a)  spare,  (b)  yard, 
(c)  screens,  and  (d)  incoming  feeder  from  the  transformer,  while 
the  latter  lias  {a  and  b)  pit-feeders,  (c)  transformer-panel,  (</)  in- 
coming feeder  from  the  supply  company,  (t)  No.  1  generator, 
and  (/')  voltage  regulator.  The  lighting  switchboard  is  in  course 
of  erection. 

Hydraulic  Decking-gear. — At  the  top  and  bottom  of  the  South 
Shaft  the  three  decks  of  each  cage  are  unloaded  and  loaded  by 
means  of  hydraulic  rams.  The  hydraulic  pump  and  accumulator 
are  situated  in  the  basement  of  the  South  Shaft  winding-engine 
house,  and  the  hydraulic  pressure  at  the  surface  is  650  pounds 
per  square  inch. 

Sereeniiig. — The  screening-plant  is  electrically  driven,  and 
comprises  three  automatic  revolving  tipplers,  distributing 
shakers,  laying-out  belts,  main  screens,  and  picking-belts.  The 
subsidiary  plant  consists  of  two  conveyors  for  small  coal,  two 
cobbles  screens,  two  picking-belts  for  cobbles,  and  three  dirt- 
belts,  with  cross  conveyor  for  dirt. 


On  the  motion  of  the  President  (Mr.  M.  W.  Parrington), 
hearty  votes  of  thanks  were  accorded  to  the  Easington  Coal 
Company,  Limited,  and  to  Sir  -John  S.  Warwick,  Bart.,  and 
Mr.  J.  H.  B.  Forster. 


NOTES  OF  COLONIAL  AND  FOREIGN  PAPERS. 


APPENDICES. 


I.— NOTES  OF  PAPERS  ON  THE  WORKING  OF  MINES,  METALLURGY, 
ETC.,  FROM  THE  TRANSACTIONS  OF  COLONIAL  AND  FOREIGN 
SOCIETIES  AND  COLONIAL  AND  FOREIGN  PUBLICATIONS. 


The   following   contractions   are    used    in    the    titles    of    the    publications 
abstracted :  — 

Ann.  Mines  Belgique.     Annales  des  Mines  de  Belgique,  Brussels. 
Ann.  Mines  Paris.     Annales  des  Mines,  Paris. 
Bull.  Soc.  An.  Ateliers  Gonstr.  Electr.  Gharleroi.     Bulletin  de  la  Societe  Anonyme 

des  Ateliers  de  Constructions  Eleetriques,  Charleroi. 
Bull.  Soc.  Ing.  Civ.  France.     Bulletin  de  la  Societe  des  Ingenieurs  Civils  de  France. 
Bull.  Univ.  Illinois.    Bulletin  of  the  University  of  Illinois,  Urbana,  Illinois,  U.S  A. 
Bur.  Mine*.     Bureau  of  Mines,  Washington,  U.S.A. 
Chron.  Trav.  Pub.     Chronique  des  Travaux  Publics,  Brussels. 
Com.  Geol.  Russie.     Comite  Geologique,  St.  Petersburg. 
Compt.  Rend.  Acad.  Sci.  Paris.     Comptes-rendus  Hebdomadaires  des  Seances  de 

l'Academie  des  Sciences,  Paris. 
Descr.    Carte  ge~ol.  detaillie   du   Bassin   Houiller  du    bonetz,   Com.    Geol.    Russie. 

Description  de  la  Carte  geologique  detaillee  du  Bassin  Houiller  du  Donetz, 

Comite  Geologique,  St.  Petersburg. 
Eng.  &  Min.  Journ.     Engineering  and  Mining  Journal,  New  York. 
Explorat.  geol.    R4f.   aurif.  Sibtrie.      Explorations  geologique  dans  les  Regions 

auriferes  de  la  Siberie,  St.  Petersburg. 
Fill ilt.  Kozl.     Foldtani  Kozlony,  Budapest. 
Journ.   Chem.,   Met.,   ds  Min.  Soc.  S.   Africa.      Journal  of  the  Chemical,  Metal- 

lm-gical,  and  Mining  Society  of  South  Africa,  Johannesburg. 
(Esterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.     <Ksterreichische  Zeitschrift  fur  Berg-  und 

Huttenwesen,  Yienna. 
Org.  Indus.      Organe  Industriel,  Liege. 

Rec.  Geol.  Surv.  India,     Records  of  the  Geological  Survey  of  India,  Calcutta. 
Rev.  Noire.     Revue  Noire,  Lille. 

Rev.  Univ.  Mines.     Revue  Universelle  des  Mines,  de  la  Metallurgie,  etc.,  Liege. 
Sci.   Couspec.     Science  Conspectus   of  the  Society  of  Arts  of  the  Massachusetts 

Institute  of  Technology,  Boston,  Massachusetts,  U.S.A. 
Zeitschr.    Deutsch.     Geol.    Gesellsch.        Zeitschrift    der    Deutschen    Geologischen 

Gesellschaft,  Berlin. 
Zeitschr.  f.  Berg-,  Hiitt.-   u.  Salinenwe*.      Zeitschrift  fiir  das  Berg-,  Hiitten-  und 

Salinenwesen  im  preussischen  Staate,  Berlin. 
Zeitschr.  f.  prakt.   Geol.      Zeitschrift  fiir  praktische  Geologie  ;    and   ibid  (Berg. 

irirtschaftliche   Mitteilungen),  Berlin. 
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Ri-sulto  of  Boring  in  the  Central   Coal-basin  of   Belgium. —  Anon.      Chi 
Trav.  Pub.,  1911,  pi  -         .221. 

1. — On  (  'ii.m  i  i.i  n  I.  \m.s. 

The  "Rapois"  bore-hole,  555  feel   (169  metres)  wesi   and  5,830  feel  <  1.77  1 
metres)  south  of  No.  3  shaft  of  Bavre*  No.  1  plant ,  was  pul  down  to  a  depth  «it 
I  LOO  mel  res),  ha\  ing  cul  ontaining  from  26  to  29  6  per  i  enl 

ni  volatile  matter  and,  .it  2,040  feel  (622  metres),  others  containing  from 
LS  to  20  per  cent,  supposed  to  be  the  faiaceau  du  Centre^Nord. 

A   bore-hole  in   the  Bouth  oi   the   Main  Boussoil   concessioti   -truck 

the  Coal-Measures  at  the  depth  oi  712  feel  (217  metres)  and  afterwards  p 
through  a  regular  and  valuable  deposil  constituted  by  Beams  containing  from 
29  tn  :i0  per  cent,  of  volatile  matter,  which  have  decided  the  company  to  -ink  a 
new  winding  shaft. 

In  the  Bray  concession,  a  bole  which  attained  the  depth  of  3,773  feet 
(1,150  metres)  reached  the  Coal-Measures  al  thai  ol  295  feel  (90  metres)  and 
cut  regular  seams,  -nine  ol  which  show  on  analysis  inure  than  27  per  cent, 
of  volatile  matter. 

At  thr  Ressaix-Leval-Peronnes  et  Sainte-Aldeg I<   Collieries  the  Soi 

dee  Dunes,  put  down  in  the  south-easl  oi  the  concession,  was  Btopped  .it  the 
ih  pth  of  2,975  feel  (907  metres)  alter  having  cut  -earn-  with  a  content  in 
volatile  matter  varying  from    12*4  tn   117   per  cent. 

In  the  Beaulieusarl  concession  the  "Marlieres"  bore-hole,  which  attained 
the  depth  ni  1,35]  feel  (1,326-2  metres),  entered  the  Coal-Measures  after  passing 
through  1,104  feel  (336*65  metres)  ol  Carboniferous  Limestone,  and  cul  seams 
of  a  coal  containing  from  13  to  19  per  cent,  of  volatile  matter 

2.      On   Li  S  ET    (  lONI  BDBD. 

The  Harmignies  hole,  continued  to  2,468  feel  (752*25  metres),  remained 
until  about  1,542  feel  ( 170  metres)  in  Devonian  sandstones,  and  then  passed 
through  strata  of  sandstone  and  soft  -hale  with  Lower  Coal-Measure  plant- 
impressions.  The  Waudrez  boring  was  stopped  at  the  depth  of  3,348  feet 
(1,020*85  metres),  alter  having  entered  the  Lower  Coal-Measures  at  1,299  feet 
(39U  metres),  and  having  cut  two  seams  that  showed  on  an  average  a  little  over 
12  per  cent,  of  volatile  matter.  The  Mahy-Paux  bore-hole,  stopped  at  3,394 
feel  (1,034-5  metres),  proved  fifteen  seams  with  11  to  24  percent,  oi  volatile 
matter. 

The  Sondage  de  la  Hougaerde  was  stopped  at  3,6  1,176-4  metres), 

after  having  proved  six  seams  with  8  to  13  per  cent,  of  volatile  matter:  while 
the  An-uelle  bore-hole,  which  passed  through  eight  -earn-  of  various  thickness, 
with  volatile-matter  contents  varying  from  8  to  16,  was  finally  -topped  at  3,691 
feet  (1.12.")  metres). 

The  results  oi  these  live  borings  and  of  those  previously  undertaken  on 
the  Buvrinnes  territory  have  given  rise  to  applications  for  concessions,  or  for 
the  extension  oi  those  already  granted,  all  ol  them  being  now  under  considera- 
tion by  the  authorities.  J.  W.  P. 

Results  of   Boring  for  Coal   in  Belgium. — Anon.      <'ltr<>i>.    Trav.    Pub.,   1911, 
di  pages  L269,  6453,  and  6586:  and  (2)  page  4415. 

ill  The  Belle-Victoire  -halt  of  the  Levant  du  1'lenu  colliery,  near  Bfons, 
ha- cut  the  Coal-Measures,  reversed,  underneath  later  deposits. 

A  bore-hole,  put   down  at    Loverval.  near  Cliarleroi,   by  the  .Mareinille-Xord 
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Colliery  Company,  has  passed  through  four  seams — 2  feet,  nearly  3  feet, 
3i  feet,  and  24,  feet  (0*6,  0-8,  1,  and  065  metre)  thick  respectively — between  the 
levels  of  1,312  and  1,640  feet  (400  and  500  metres).  The  same  company  has  also 
proved  some  workable  seams  at  Mont-sur-Marchienne. 

(2)  Two  bore-holes  have  been  put  down  to  the  depth  of  3,281  feet  (1,000 
metres)  in  the  concession  of  Heusies-Pommerceul,  near  Mons,  and  not  far  from 
the  French  frontier.  One  of  them,  that  on  the  north,  has  cut  a  deposit  of  gas- 
coal  with  25  per  cent,  of  volatile  matter,  while — strange  to  say,  owing  no 
doubt  to  disturbance  of  the  measures — that  on  the  south  has  passed  through 
seams,  occurring  horizontally,  of  semi-bituminous  and  of  non-bituminous  coal. 

J.  W.  P. 

Coal-wealth  and   Extent  of  the   Crown    Royalty  of  Saarbriicfcen. — By  — . 

Schlickee.      Zeitschr.    f.    B^rg-,    Hiitt.-    v.  -. .    1911,    vol.    lix., 

pages  337-357. 

Borings  and  extensions  of  workings  made  in  recent  years  have  shown 
that  the  inclined  coal-seams  of  the  Saar  district  diminish  in  thickness  towards 
the  dip,  and  also  towards  the  sides  of  the  basin  in  their  horizontal  run. 
By  the  aid  of  a  number  of  tables  and  of  a  two-page  plate,  a  general  exposi- 
tion of  the  sections  throughout  the  district  is  given.  The  workable  coal 
from  east  to  west  of  the  district  is  nearly  constant  in  quantity.  The  pro- 
portion borne  by  it  to  the  total  coal  occurring  varies  between  29-5  and  33- 7 
per  cent.  The  author  corrects  officially  published  statements  as  to  the 
area  of  the  coal-field,  and  shows  this  to  be  only  274,107  acres  (110,923  hectares) 
in  place  of  441,257  acres  (178,564  hectares);  while,  owing  to  the  presence  of  a 
dyke  of  Devonian  and  pre-Devonian  rock,  near  the  northern  boundary  of 
the  district,  the  workable  area  is  still  smaller.  In  an  area  of  168,335  acres 
(68,120  hectares)  and  to  a  depth  of  4,920  feet  (1,500  metres),  workable  coal 
amounting  to  9,358  million  tons  is  still  present.  A  rough  estimate  places 
the  workable  coal  below  4,920  feet  at  23,516  million  tons  A.  B.  L. 


Deep  Borings  in  the  Upper  Bavarian  Coal-field. — By  Heixeich  Stuchlik. 
Zeitschr.  f.  prakt.  Geol.,  1911,  vol.  xix.,  pages  225-233. 

This  paper  appears  to  be  largely  intended  to  controvert  some  of  the  views 
advanced  by  Dr.  W.  Kochne,  in  his  memoir  published  in  the  official  Bavarian 
Geognostische  Jahreshefte  for  1909,  pages  303-312.  Dr.  Stuchlik  repeats  that 
the  tectonic  structure  of  the  eastern  Peissenberg  coal-field  is  simple  enough 
on  the  whole,  and  that  the  coal-seams  (far  from  being  overfolded)  continue  in 
depth  below  the  Ammer  valley.  Deep  boring  No.  I.,  put  down  in  1908  at  a 
spot  which  he  had  already  recommended  for  the  purpose  in  1905,  struck  the 
coal-seams  at  depths  ranging  from  2,600  to  3,000  feet,  and  they  were  dipping 
25  degrees  southwards,  the  stratification  being  in  every  respect  normal.  The 
result  of  this  boring  encouraged  the  Bavarian  Government  to  announce  to  the 
Diet  in  1909  that  the  amount  of  coal  in  sight  in  the  Peissenberg  Mine  was 
thereby  increased  by  6,000,000  tons. 

The  author  sets  himself  to  show  that  the  cross-faulting  which  the  official 
surveyors  imagined  would  cut  out  the  coal-seams  in  the  eastern  field,  to  some 
extent  at  all  events,  has  no  existence.  Boring  Xo.  II.,  put  down  under  their 
auspices  about  1,000  yards  south  of  the  church  of  Lower  Peissenberg,  was 
actually  so  placed  as  to  strike  below  the  seams  north  of  the  main  fault,  which 
throws  down  the  coal-bearing  strata  at  the  northern  margin  of  the  basin  to 
immeasurable    depths.        The    results    were,    as    might    have    been    expected, 
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Lcemenl  of  the  boring  to  not  much  more  than 
farther  south   would,   it    ie   asserted,   tare  resulted   in   the  discovery  of  the 
coal-seams  on  the  undisturbed  south  side  of  the  anticline-  at  depths  oi  2 
000  feet. 

Then  follows  a  detailed  discussion  of  the  question  of  the  so-called  "vitreous 
1  -,"  which  Dr.  Kochne  (rather  too  broadly,  acoording  to  the  author)  held 
to  l>c  fad  me  importance  in  the  correlation  of  the  cos  these 

Bands  arc  so  in  Borne  circumstances,  bul  not  in  otliers. 

Deep  boring   X,,.    HI.   at    IVissenberg,   put    down   in    1**1  1    aboul    1.000 
south  of  boring  No.  I.  along  the  Bobingen  road,  with  the  view  of  testing  the 
quality  of  the  coal-seams  nearest   the  bottom  of  the  basin,  should  reach  these 
at  the  normal  depth,  undisturbed  by  transverse  faults.     South  of  that  point, 
towards  t  ho  Ainmer,  the  strata  are  known  to  rise  again.  L.  L.  B. 


Coal  and  other  Minerals  in  Servia  and  Bulgaria. — By  A.  Blazy.  /lull. 
Soc.  Tng.  Civ.  France,  1911,  pages  207-230. 
Although  these  two  countries  are  essentially  agricultural,  mining  in 
them  began  at  a  very  early  period,  was  long  abandoned,  resumed  for  a  time 
in  the  eighteenth  century,  again  abandoned,  and  only  attained  any  importance 
during  the  nineteenth  century  when  it   was  pursued  methodically. 

Servia. 

Coal. — There  are  important  deposits  of  true  coal,  besides  those  of  lignite 
and  brown-coal,  the  respective  outputs  in  1908  being  61,133,  52,894,  and  179,098 
tons. 

Along  the  Danube,  opposite  the  Drenkova  Collieries  in  Hungary,  are  those 
of  Dobra,  which  are  better  situated  for  exporting  than  for  supplying  home 
wants. 

The  three  seams  of  Liassic  age  extend  over  4,375  yards  (4,000  metres), 
and  yield  coal  of  the  following  composition  :  carbon,  77'58  per  cent. ;  hydrogen, 
4"41  per  cent. ;  oxygen  and  nitrogen,  1228  per  cent. ;  and  water  and  ash, 
5'73  per  cent.  The  coal  affords  3096  per  cent,  of  volatile  matter,  63'37  per 
cent,  of  coke,  and  about  12,600  British  thermal  units  per  pound  (7,000  calories 
per  kilogram). 

The  Cenje  brown-coal  concession  of  6,054  acres  (2,450  hectares)  is  connected 
by  a  narrow-gauge  railway  with  the  Tchoupria  station  on  the  main  line 
between  Belgrade  and  Nisch,  the  second  town  of  importance  in  Servia. 

The  highly-inclined  deposit,  proved  for  a  length  of  984  yards  (900  metres), 
has  a  maximum  thickness  of  131  feet  (40  metres)  towards  tin  surface,  dwind- 
ling down  to  a  fifth  of  that  thickness  below. 

The  floor  is  a  conglomerate,  overlain  by  carbonaceous  shale  and  a  compact 
fine-grained  sandstone;  and  above  a  thin  roof  of  reddish-grey  clay  are  Creta- 
ceous limestones  in  abnormal  stratification.  A  large  portion  of  the  main 
deposit  is  worked  out ;  and  working  is  now  being  carried  deeper  and  also 
laterally.  The  preparatory  workings  will  permit  of  maintaining  the  present 
output  (80,000  tons)  for  about  10  years.  The  composition  of  the  brown  coal 
is:  carbon,  5812  per  cent.;  hydrogen,  378  per  cent.;  uitrogen  and  oxygen, 
2073  per  cent.;  water  and  ash,  17-37  per  cent.:  and  tne  mineral  affords  33-75 
per  cent,  of  volatile  matter,  46-88  per  cent,  of  coke,  and  8,838  British  thermal 
units  per  pound  (4,910  calories  per  kilogramme). 

Adjoining  Cenje,  and  connected  with  it  by  an  extension  of  the  narrow- 
gauge  railway,  is  the  new  mine  of  Ravna  Beka,  the  deposit  of  which  is  proved 
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by  several  bore-holes  to  form  a  vast  basin  which  crops  out  in  the  sides  of  the 
valley,  the  coal  thickness  being  14|  feet  (4-5  metres).  It  is  estimated  that  a 
yearly  output  of  100,000  tons  can  be  maintained  for  44  years.  The  winding- 
shaft  is  315  feet  (96  metres)  deep,  but  the  advance  bore-hole  attained  nearly 
double  that  depth.  The  shaft  is  divided  into  four  compartments  for  (1)  coal,. 
(2)  timber,  etc.,  (3)  ladders,  and  (4)  pipes  and  wires.  Three-phase  electric  current 
for  all  the  services  of  the  mine  is  sent  from  a  central  station  equipped  with 
a  350-horsepower  engine  and  generating  dynamos  (one  in  reserve).  The  electric 
winder  is  provided  with  safety-appliances  and  apparatus  for  taking  diagrams. 
The  speed  of  winding  is  13  feet  (4  metres)  per  second  for  men,  and  1^  times 
that  speed  for  coal,  etc.  The  underground  centrifugal  pumps  with  two  wheels 
each  are  placed  over  a  large  sump.  The  electric  screens  make  four  sizes.  The 
tippler  has  a  progressive  motion  and  self-locking  arrangement.  The  electric 
fan  is  supplemented  by  a  Korting  ejector. 

The  Alexinatz  Mine,  new  and  also  adjoining  Cenje,  but  connected  with  the 
railway  by  a  Bleichert  wire  tramway,  at  present  only  works  the  outcrops  for 
local  consumption,  including  works  at  Nisch.  A  shaft  328  feet  (100  metres) 
deep,  simply  though  amply  equipped,  has,  however,  superseded  the  adit  which 
now  serves  for  ventilation.  The  lower  part  of  the  seam  is  first  taken  out, 
and  then  the  upper  part  falls  with  very  little  shot-firing. 

The  Jelachnitza  concession  of  1,482  acres  (600  hectares),  traversed  by  the 
main  railway,  contains  coal  of  Upper  Miocene  age,  free  from  sulphur,  of  the 
following  composition  when  dried :  carbon,  58-4  per  cent. ;  hydrogen,  5-32 
per  cent.;  oxygen  and  nitrogen,  2643  per  cent.;  and  ash,  9-85  per  cent.  It 
contains  37-97  per  cent,  of  volatile  matter  and  48'88  per  cent,  of  coke,  and 
the  dried  coal  yields  9,828  British  heat-units  per  pound  (5,460  calories  per 
kilogramme).  There  are  two  seams,  proved  and  worked,  one  of  which  is  8  feet 
(2"5  metres)  thick  with  very  little  shale.  This  coal-field  gives  great  hope  for 
the  future. 

There  are  other  coal-deposits,  especially  near  Zajacar  in  the  Timok  valley 
and  also  near  the  copper-mines  of  Bor,  Cisevatz,  Vrania,  etc. 

Copper. — Working  at  the  Bor  Mine  (known  at  a  very  early  date)  was 
resumed  7  years  ago,  when  a  large  contact-lode  between  the  trachytes  and 
micaceous  shales  was  proved,  containing  about  6  j>er  cent,  of  copper  with  a 
very  constant  gold  content  of  about  a  third  of  an  ounce,  or  154  grains  Troy 
(10  grammes),  to  the  ton,  which  greatly  favoured  the  enterprise.  Last  year 
5,046  tons  of  copper  were  produced,  against  3,286  tons  in  1909. 

The  Stoudena  copper-mine,  near  the  Jelachnitza  coal-mines,  is  12£  miles 
(20  kilometres)  from  Nisch.  The  vein,  averaging  6i  feet  in  thickness  (1  to  3 
metres),  is  enclosed  in  a  sandstone  gangue  and  dips  about  45°  to  the  south- 
west. The  principal  ore  is  chalcosine,  with  high  contents  of  both  copper  and 
6ilver. 

There  is  also  a  copper  deposit  at  Maidan  Pak ;  but  the  extraction  is  at. 
present  almost  confined  to  pyrites. 

Bulgaria. 
Coal. — The  mineral  wealth  most  deserving  attention  lies  in  the  coal- 
deposits  of  the  Balkans,  Gabrova,  and  Trevna,  where  is  situated  the  Prince- 
Boris  concession,  one  of  the  first  granted,  and  near  which  a  railway  will  soon 
pass.  The  coal  of  one  of  the  chief  seams  has  the  following  composition :  fixed 
carbon,  58-9  per  cent.;  volatile  matter,  20-6  per  cent.;  and  water  and  ash. 
11-5.  The.  calorific  power,  as  ascertained  by  the  Mahler  shell,  is  12,593- 
British  thermal  units  per  pound  (6,996  calories  per  kilogramme),  and  a  ton 
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i  1,287  i  feel   (263  cubic  metres)  of  gas.     Coal  also  exists  at 

iik..  ..ii  the   Danube,  .it    Elena,  and  at   Bliven,  and   lignite  in   the 
k  and  BoboA   l>"i  fields, 
aik,  the  centre  of  the  Vladaya,  Rlokine,  and  Pernik  fields,  is  ;< '»- < u t  18 
3  \  kilometres)  from   Sofia,  the  capital.     The  annual  output    is  now 
000  tons.     The  Pernik  Mine  itself,  which  is  connected  by  .i   branch-line 
about  a  mile  long  with  the  railway  leading  t"  Kustendil,  occupies  2,600  work- 
men in  the  busy  Beason.    The  surface-plant  and  buildings  are  very  complete, 
["he  deposit,  extending  over  a  large  area,  i.  worked  entirely  by  "lit-.    Thei 
three  main  seams,  one  of  which  is  I3j  feet  (4-1  metres)  thick,  more  than  halt 
being  pure  <"al  (lignite)  and  some  of  the  shale-bands  being  very  bituminous 
The  seams,   nearly   horizontal,  are  at   present  worked  without    pumping.      \ 
thickness  of  from  8  to  12  inches  (20  to  30  centimetres)  is  left  at  the  top  ol 

to  '"'  afterwards  robbed  out  when  circumstances  permit.  The  workings 
are  completely  gobbed,  for  protection  against  underground  fires.  It  the  got 
lignite  is  stocked  for  some  time,  it  effloresces  and  ignites  spontaneously; 
but  t h i -  i.  of  no  great  consequence,  as  the  demand  is  active  for  work-,  and 
railways,  so  that  electric  working  is  contemplated.  The  composition  of  the 
unscreened  lignite  is:  carbon,  :i7-:it;  per  cent.;  volatile  matter,  31*3  pur  cent., 
ash  and  water,  29-64  per  cent.;  and  the  calorific  power  i-  7,710  British 
thermal  units  per  pound  <4-,:i00  calories  per  kilogramme). 

The  Tertiary  basin  of  Bobov  Dol  contains  several  workable  -earn-,  varying 
in  thickness  from  5  feet  (1  5  metres)  to  b$  feet  (4  metri 

Other  Minerals. — There  are  iron-ore  deposits  at  Samokoff,  the  ancient 
working  of  which  has  left  cinder  containing  as  much  as  50  per  cent,  of  iron. 
The  copper-deposits  of  Kara  Hair,  near  Bourgas,  and  those  of  Plakavnika, 
on  the  Solia  and  Plevna  railway,  arc  worked  extensively.  J.  W.  P. 


Brown-coal    Deposits   of   Transylvania. — By   Carl    Schmidt.      Foldt.    Kozl., 
1911,  vol.  xli.,  page.  147-171. 

This  memoir  embodies  the  fruits  of  the  researches  made  by  the  author 
during  several  visits  to  the  above-named  province  of  Hungary  in  the  course 
of  the  last  few  years.  Dealing,  first  of  all,  with  the  brown  coals  of  the 
Almas  Valley,  north-west  of  Kolozsvar  (Klausenburg),  he  remark,  that  the 
lignitic  deposits  of  this  north-western  portion  of  the  Transylvanian  Tertiary 
basin  occufiy  a  belt  some  25  miles  in  length,  stretching  from  Egeres  and 
Banfihunyad  in  the  south  to  Zsibo  on  the  Szamos  in  the  north.  The  Tertiary 
strata  here  rest  in  places  directly  upon  the  ancient  crystalline  schists,  the 
basement  Tertiary  strata  being  of  Eocene  age  and  cropping  out  round  the  rim 
of  the  basin  in  thicknesses  exceeding  2,500  feet.  The  brown-coal  bearing  Upper 
Oligocene  strata  (clays,  marls,  and  alternating  sandstones)  of  the  A 
valley  attain  a  thickness  of  1,6-40  feet,  and  there  are  a  few  thin  coal-seams 
interbedded  with  the  100  feet  or  so  of  Lowermost  Miocene  deposits.  Three 
groups  of  Oligocene  coal-seams  are  distinguished  and  described  in  detail,  and 
analyses  are  tabulated:  it  will  suffice  to  quote  here  the  average  composition 
of  the  Egeres  coal,  belonging  to  the  first  (or  lowest)  group,  called  the 
Forgacskut  group  of  the  Upper  Oligocene:  carbon,  51*4  per  cent.;  hydrogeu, 
3'88 ;  oxygen,  10-95;  nitrogen,  0'97 ;  hygroscopic  water,  1169;  ash,  15-91; 
and  "combustible  sulphur,"  5-71  ;  heating  power  =  4,970  calories.  These 
"purer"  seams  yield  a  lustrous,  black,  compact  mineral,  which  on  exposure  to 
the  air  quickly  crumbles  into  angular  fragments,   and   may   be  designated  as 
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a  bright  "pitch-coal."  It  is  very  pyritous,  and  the  hydrated  oxide  of  iron 
resulting  from  the  decomposition  of  the  pyrite  imparts  a  reddish-brown 
coloration  to  the  coal-seams  themselves  at  the  outcrop,  while  the  roof  and  the 
floor  are  stained  a  deep  rusty  red.  '"Springs  containing  sulphate  of  iron 
gush  out  everywhere  from  these  coal-bearing  beds,  leaving  an  abundant 
precipitate  of  yellow  ochre."  The  coals  of  the  second  or  Zsombor  group  are 
of  much  the  same  character ;  while  those  of  the  third — stratigraphically  the 
highest  Oligocene  group — are  most  distinctly  lignitous.  At  the  present  time, 
the  Egeres  coals  alone  are  being  worked  in  the  Almas  valley,  the  average  thick- 
ness of  the  one  workable  seam  being  about  28  inches.  A  detailed  description 
is  given  of  the  occurrences  at  Naryalmas,  Zsombor,  and  Szurduk,  and  the 
author  points  out  that  in  any  case  the  comparative  thinness  of  the  seams  will 
make  them  industrially  useful  for  local  consumption  only. 

With  regard  to  the  brown-coal  deposits  of  Deda  on  the  Maros  river,  of 
which  a  brief  description,  accompanied  by  a  map  and  section,  is  given,  it  is 
stated  that  they  are  of  no  industrial  importance  whatever.  South  of  Szaszsebes 
(or  Miilhbach)  brown  coals  occur  in  the  Upper  Cretaceous  (Gosau  Beds)  of  the 
township  of  Sebeshely;  though  here  again  they  afford  but  little  prospect 
of  ever  repaying  mining  operations  conducted  on  a  large  scale.  Nevertheless, 
the  author  recommends  some  further  investigation  of  the  district,  as  he  saw 
coal-seams  in  places  which  previous  observers  had  missed :  he  reckons  that  a 
shaft  would  have  to  be  sunk  to  a  depth  of  about  330  feet,  in  order  to  strike 
the  probably  lowest  brown-coal  seams,  before  reaching  the  crystalline  gneiss 
which  underlies  the  Cretaceous.  L.  L.  B. 


Pliocene   Brown   Coal  of    Bacau,    Rumania. — By   C.   M.    Dozy.     Zeitschr.   f. 

prate.  Geol.,  1911,  vol.  xix.,  pages  203-203. 

The  eastern  outlying  spurs  of  the  Transylvanian  Alps  are  characterized  in 
Moldavia  by  the  occurrence  of  certain  Pliocene  basins,  sufficiently  rich  in 
brown  coal  to  have  attracted  the  attention  of  industrialists.  The  best  known. 
and  the  only  one  that  is  at  present  being  worked,  is  situated  in  the  Trot  us 
Valley,  a  tributary  of  the  Seretes,  which  debouches  into  the  Danube  between 
Braila  and  Galatz.  This  basin  is  about  9i  miles  long  and  5  miles  broad, 
extending  from  Asau  in  the  north  to  Dofteana  in  the  south,  and  is  rimmed 
round  by  older  Tertiary  rocks ;  it  extends  north-eastwards  some  1\  miles  in 
the  Urmenis  Valley,  as  far  as  Moinesti. 

Some  description  is  given  of  the  hard,  micaceous,  bluish-grey,  coarse- 
grained Uzu  Sandstones  (Middle  Eocene),  which  are  of  extremely  widespread 
occurrence  in  the  Carpathians  and  in  the  Transylvanian  Alps.  They  (with 
the  interbedded  greenish  and  reddish  shales)  play  a  great  part  here,  and  the 
formation  is  richly  mineralized  :  lodes  of  pyrite,  argentiferous  galena,  zinc- 
blende,  and  even  gold  (at  Nemira  Hill,  farther  south)  being  found  in  it. 
Petroleum  has  not  been  recorded,  but  springs  rich  in  hydrogen  sulphide  well 
forth  from  this  formation  abundantly.  At  Moinesti,  however,  occurs  an 
Upper  Eocene  (Bartonian)  pale,  finely-granular  sandstone,  which  is  said  to  be 
the  main  petroleum-bearing  rock  of  the  region.  To  the  same  formation 
possibly  belong  the  saliferous  clays  which  are  worked  in  the  Government  salt- 
mine of  Tirgul-Ocna,  G\  miles  south  of  Darmanesti.  The  Pliocene  basin,  the 
axis  of  which  is  cut  through  by  the  Trotus,  contains  predominantly  clays  at 
the  rim  and  sandstones  in  the  centre :  it  includes  sundry  anticlines  and 
synclines  with  a  north-and-south  axial  strike.     The  brown-coal  seams  crop  out 
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everywhere,  w  1 1 h  variable  thickness  and  variable  dip.    The  ooal  has  a  fine 
lustre,  makes  but  little  dust,  and  can  be  won  in  large  blocks.    The  following 

typical  analysis:  carbon,  64"9  per  cent.;   hydrogen  and  oxygen,  21  ~~ 
Bulphur,   1'09;   ash,  6*25;    water,  B'4S;   calories,  5,800.    The  outorops  of  the 
firsl  two  Bean  tive  average  thickness    -'   and   t  feet)  occnj   opposite 

Darmanesti  on  the  river-bank.     They  are  from  6£  to  33  feei  apart,  and  are 
worked  by  the  company  of  which  the  author  is  the  manager. 

Westwards,  and  Btratigraphioally  1,000  feet  higher  in  the  series,  a  great 
number  of  very  thin  Beams  are  met  with,  only  a  few  of  which  attain  a  thicl.  • 
ol  12  inches.  Beyond  these,  however,  is  a  fault,  followed  immediately  by 
three  seams,  each  of  which  averages  20  to  23  inches  in  thickness.  Near  the 
junction  with  the  Uzu  Sandstones,  in  the  southern  portion  of  the  basin,  a 
-cam  lias  been  struck  at  Salatruc,  exceeding  3J  feet  in  thickness.  There  a 
mine  has  been  opened  up,  and  a  shaft  sunk  to  a  depth  of  263  feet  ;  but  it  is 
shown  that,  in  consequence  of  the  tremendous  crush  (through  overthrust 
faulting),  the  seam  pinches  out  in  depth.  In  the  northern  portion  of  the 
basin  three  seams  are  described,  respectively  3,  2£,  and  2  feet  thick:  these 
seams  occur  apparently  everywhere  in  the  centre  of  the  basin,  and  are  strati- 
graphicalh  the  highest.  They  are  worked  near  Comanesti.  West  of  the 
main  basin  here  described  is  a  small  accessory  basin  containing  numerous 
brown-coal  seams,  three  of  which  are  workable,  and  two  of  them  generally 
exceed  3J  feet  in  thickness.  Brown-coal  mining  in  this  region  is  of  very  recent 
date,  and  southwards  lie  other  coal-basins  which  await  further  investigation. 
Meanwhile  the  industry  is  developing  rapidly,  and  within  a  few  years  may 
play  a  great  part  in  the  progress  of  Rumania.  L.  L.  B. 


Coal  in  the  Urals. — By  L.  Jocrnolleau.     Bull.  Soc.  Ing.  Civ.  France,  1911, 
pages  711-712. 

Wasteful  use  of  timber  for  fuel  and  the  opening  up  of  communications 
which  permit  its  export  have  brought  about  such  a  rise  in  price  that  metal- 
lurgists are  now  turning  their  attention  to  mineral  fuel;  but  Ural  coal  does 
not  coke,  so  that  it  is  not  suitable  for  the  blast-furnaces,  although  it  can  be 
used  in  the  cupola,  besides  firing  steam-boilers,  including  those  of  locomotives. 

The  most  important  coal-field  is  that  of  Luniefka,  to  the  north  of  Perm; 
but  analyses  of  its  coal,  made  at  the  laboratories  of  the  Perm  Railway,  have 
shown  as  much  as  17  to  18  per  cent,  of  ash  and  3  to  6  per  cent  of  sulphur, 
notwithstanding  which  disadvantages,  its  production  has  continued  to  increase, 
until  it  attained  77,108  tons  (48,000,000  pouds)  in  1909.  The  greater  portion 
of  this  tounage  was  furnished  by  the  Kizilioff  Colliery,  owned  by  Prince 
Abamielek-Lazareff,  which  has  command  of  the  market  and  has  raised  prices. 

Another   coal-field,   but   less   important,   is   that   of   Egorchinsk,   on   the 

ern  slope  of  the  Ural  Mountains,  with  an  annual  output  of  5,181  tons 
(310,000  pouds).  The  quality  of  the  coal  is,  however,  reported  by  iron- 
masters on  the  spot  to  be  unexceptionable,  the  ash-content  being  95  per  cent. 
and  the  sulphur  only  from  06  to  0"8  per  cent.  Agitation  for  the  making  of  a 
railway  to  connect  the  collieries  with  the  general  system,  and  also  with  the 
principal  iron-  and  steel-works,  is  on  the  point  of  succeeding.  The  possible 
out-turn  of  finished  products  by  these  works  is  estimated  at  225,639  tons 
(13,500,000  pouds),  or  about  half  the  production  of  the  Urals  generally. 

J.W.  P. 
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Recent  Research  in  the  Donetz  Coal-field,  Russia. — By  P.  I.  Stepanov. 
Descr.  Carte  geol.  detaillee  du  Bassin  Houiller  du  Donetz,  Feuilles  VII., 
?J  and  26,  1910-1911,  Comit.  Geol.  Bussie,  pages  105-116,  135-143. 

Sheet  VII.  (25)  of  the  newly-issued  Government  geological  map  comprises 
the  eastern  portion  of  the  Bokovo  anthracite-basin  in  the  district  of  Taganrog. 
The  rocks  met  •with  here  are  exclusively  Carboniferous  and  post-Tertiary,  the 
former  consisting  of  an  alternation  of  limestones,  shales,  and  various  grits, 
with  coal-seams.  The  grits  and  shales  appear  to  have  been  laid  down  in  a  com- 
paratively shallow  sea  (not  deeper  than  330  to  500  feet)  subject  to  rapidly 
shifting  currents.  The  limestones  rarely  exceed  6^  feet  in  thickness,  and  near 
the  surface  they  frequently  pass  into  brown  haematites  or  ochreous  iron-ores. 
All  these  Carboniferous  strata  belong  to  the  Lower  and  Middle  Divisions  of 
the  Donetz  Series,  and  their  combined  thickness  in  the  district  described 
exceeds  16,000  feet.  According  as  the  grits  preponderate  so  does  the  number 
of  interbedded  coal-seams  increase,  the  total  number  proved  amounting  to 
fifty-two.  Tectonically  considered,  the  area  is  occupied  by  a  great  syncline  of 
low  pitch,  but  in  the  south-west  of  the  map  the  main  anticline  of  the  Donetz 
Basin  is  reached :  the  rocks  are  much  broken  up  by  faults.  Details  are  given 
of  about  a  dozen  coal-seams,  and  those  that  are  being  worked  appear  to  range 
in  thickness  between  3  and  5  feet.  The  total  amount  of  coal  in  sight,  down 
to  a  depth  of  2,100  feet  below  sea-level,  is  estimated  at  465,000,000  tons ;  down 
to  sea-level  only,  at  126,000,000  tons.  The  iron-ores  and  argentiferous  lead- 
ores  which  occur  in  the  district  are  of  no  industrial  importance. 

Sheet  VII.  (26)  of  the  map  covers  the  western  portion  of  the  Dolzhanskaya 
anthracite-basin,  also  in  the  district  of  Taganrog.  Here  again,  the  rocks 
are  exclusively  Carboniferous  (much  dislocated)  and  post-Tertiary.  The  region 
is  traversed  by  a  great  synclinal  fold,  striking  east  and  west.  It  is  in  a 
highly-faulted  area  on  the  southern  limb  of  this  syncline  that  the  lead-zinc 
ores  formely  worked  near  the  village  of  Nagolnoye  occur.  Details  are  given 
of  fifteen  coal-seams,  which  have  been  or  are  being  worked :  their  average 
thickness  can  hardly  be  said  to  exceed  3  feet  per  seam.  Generally  speaking, 
the  number  of  seams,  in  this  district  also,  increases  concurrently  with  the 
preponderance  of  grits  and  sandy  shales,  while  it  diminishes  as  the  argillaceous 
beds  increase.  The  amount  of  coal  in  sight  down  to  2,100  feet  below  sea-level 
is  estimated  at  510,000,000  tons;  down  to  sea-level  only,  at  168,000,000  tons. 
The  iron-ores  occurring  in  the  district  are  of  too  variable  composition  and  too 
insignificant  in  quantity  to  be  of  industrial  value. 

Chemical  analyses  tabulated  on  page  65  of  the  Russian  text  show  the 
percentage  of  carbon  to  vary  between  87-6  and  93-12 ;  the  coals  are,  therefore, 
justly  classified  as  anthracites.  The  percentage  of  sulphur  in  these  same 
analyses  ranges  from  057  to  2-49.  L.  L.  B. 


Coal  in  the  Namchick  Valley,  Upper  Assam. — By  E.  H.  Pascoe.     Bee.  Geol. 
Surv.  India,  1911,  vol.  xli.,  pages  214-216. 

Seams  of  coal  of  some  importance  were  discovered  in  April,  1911,  in  a 
small  tributary  of  the  Namchick,  with  a  very  inconspicuous  outlet,  about  half 
a  mile  above  its  mouth.  About  60  feet  of  coal  is  exposed  in  five  groups  of 
seams,  of  which  5  or  6  feet  is  of  poor  quality,  and  the  entire  coal  occurs 
within  a  thickness  of  about  360  feet  of  strata.  The  coal  is  generally  of 
excellent  quality,  and  probably  corresponds  in  horizon  to  that  at  Margherita 
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ami  Ledo,  which  it   resembles,  the  Btrata  evidently  belonging  t"  the  Terl 
ooal-measuree  oi  AsBam.     The  Beams  probably  form  part,  of  the  southern  limb 
of  an  anticline  trending  nearly  due  easl  and  west.    The  dip  of  th<-  highesl 

much  as  65  degrees,  sinking  in  other  part-  to  55  16,  and  i-  degrees,  as 
the  ground  does  nol  rise  to  any  height  in  the  immediate  neighbourhood,  it  is 
doubtful  how  much  coal — at  any  rate,  in  the  immediate  vicinity  of  the 
tributary  -is  above  water-level,  and  could  be  worked  withoul  haulage  and 
pumping. 

As  the  locality  of  the  coal  is  only  18  miles  in  a  straight  line  from  Ledo 
(the  terminus  of  the  Dibru-Sadiya  Railway),  about  30  miles  of  light  railway 
would  probably  be  required  to  connect  the  two  place.-.  It  Lb  not  improbable 
that  an  oil-field  will  also  be  proved  to  exist  on  the  other  side  of  the  Namchik, 
so  that  it  is  appropriate  to  draw  attention  to  the  fact  that  this  area  oi 
on  o  p  issible  railway  routes  connecting  India  with  Burma. 

a.  r  a.  - 


Coal  and  Other  Minerals  in  China. — By  CHARLES  DEL8TANCHE.      Org.  /" 
1911,   Nos.    1>  and    19. 

Coal  exists  throughoul  the  country;  but  the  mo.-t  important  deposits  are 
those  of  Petchili,  while  the  Shansi  contains  two  vast  coal-fields,  one  in  the 
and  the  other  in  the  west,  having  an  area  of  34,347  square  miles  (90,000 
square  kilometres).  The  coal,  of  good  quality,  occurs  in  thick,  regular  seams, 
and  may  be  easily  won.  Twenty-five  workable  deposits  have  been  proved  in 
the  Kwantong.  The  Chinese  work  the  outcrops  wastefully,  at  so  little 
that  coal  is  sold  in  some  places  for  6d.  a  ton  at  the  pit's  mouth;  but, 
owing  to  the  absence  of  transport  facilities,  the  same  coal  is  charged  12s. 
per  ton  at  a  distance  of  20  miles,  and  20s.  9d.  at  that  of  38  miles. 

The  two  most  important  coal  concessions  at  the  present  time  are  those 
of  the  Peking  Syndicate,  in  Shansi,  and  the  Chinese  Engineering  aud  Mining 
Company,  in  the  Pechili  Province.  The  latter  has  obtained  a  large  grant  in 
the  Kaiping  district,  the  reserves  of  which  are  estimated  at  325,000,000  tons. 
There  are  also  considerable  deposits  in  Sechwan,  Kiangsi,  and  Yunnan,  and 
coal  is  worked  in  Manchuria.  A  colliery,  the  Ping  Siang,  has  lately  been 
opened  along  the  Siang  river,  which,  after  passiug  through  Lake  Tungking, 
discharges  itself  into  the  Blue  River;  and  a  company  has  been  formed  for 
working  this  colliery  together  with  the  Tayen  iron-mine-. 

Iron. — Besides  the  Tayen  Mines,  iron-ore  is  met  with  in  nearly  all  the 
provinces,  while  it  has  been  prospected  in  Kouaitcheou.  In  Shansi  Province, 
where  there  is  coal  not  far  off,  and  also  petroleum,  the  quality  of  the  iron-ore 
i-  reported  to  equal  that  of  Bilbao. 

Copper  is  found  in  Kouaitcheou  and  Manchuria  ;  but  the  mining  district 
pa?-  excel/*  ii<  t  is  Yunnan,  where  the  deposits  are  very  rich.  Unfortunately, 
however,  this  province  is  far  from  the  sea,  and  the  ore  has  to  be  carried  by 
caravan,  so  that  it  is  of  pressing  importance  to  put  the  mines  in  communica- 
tion with  rivi 

Gold  occurs  in  Kwangtong,  and  also  in  Manchuria,  while  the  discovery  of 
a  marvellous  mine  is  reported  at  Wing-ping,  in  Pechili. 

Other  Minerals. — Silver-  and  lead-ores  are  found  in  Manchuria,  in  Kwang- 
tong, and  in  Kouaitcheou,  tin-ore  in  the  last-named  province  and  zinc  and 
mercury  in  Kwangtong.  J.  W.  P. 
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Coal    in    the    Philippine    Islands. — By    Ayhe    Martix.      Org.    Indus.,    1911^ 
No.  39. 

Coal  was  first  discovered,  in  1827,  in  the  inland  of  Cebu,  a  sample  from  the 
Compostela  Mine  having  shown  54  per  cent,  of  fixed  carbon.  In  1904,  working 
was  begun  in  the  west  of  Batan  Island,  and  the  following  year  in  the  east. 
Explorations  have  lately  been  made  in  the  islands  of  Masbato  and  Poslillo.  At 
present  working  is  carried  on  in  Batan  by  two  American  companies,  one  at 
Liguan,  in  the  east,  the  three  main  seams  being  got  by  nearly  2,750  yards 
(2,500  metres)  of  workings.  From  60  to  80  tons  are  produced  daily  of  a  coal, 
which  is  found  by  recent  trials  to  be  better  than  that  of  Japan  for  firing 
steamship  boilers.  In  the  east  of  the  island  a  mean  daily  output  of  150  tons 
is  to  be  increased  to  250  tons  by  improved  methods  of  working.  Two  other 
American  companies,  which  have  lately  made  explorations  in  the  old  Cebu 
mines,  estimate  the  quantity  of  coal  to  be  got  in  the  Camansi  and  Mount 
Licos  district  as  between  2,000,000  and  4,000,000  tons,  and  that  in  the 
Cumayjumayan  valley  as  at  least  2,000,000  tons,  the  latter  being  very  clean 
and  having  a  low  sulphur  content.  J.  W.  P. 


Copper-ores     of     Otavi,     German     South-West     Africa. — By     P.     Krusch. 
Zeitschr.  Deutsch.  Geol.  Gesellsch.,  1911,  vol.  lxiii.,  pages  240-263. 

In  order  to  form  a  correct  notion  of  the  genesis  of  these  important  deposits, 
careful  examination  of  specimens  and  slices  with  the  aid  of  the  microscope  is 
necessary.  Hence  a  large  portion  of  this  memoir  is  taken  up  by  a  description  of 
the  results  of  the  microscopic  investigation  carried  out  by  the  author.  Otavi 
lies  in  the  north  of  Herreroland,  and  is  linked  up  by  railway  with  the  coast 
at  Swakopmund,  some  300  miles  distant.  The  ore-deposits  appear  to  have  been 
known  to  the  natives  many  generations  before  the  advent  of  the  white  man, 
and  the  metals  extracted  therefrom  were  seemingly  fashioned  by  the  Ovambas 
into  bracelets  and  anklets.  Sir  Francis  Galton,  in  1852,  first  drew  the  atten- 
tion of  Europeans  to  the  cupriferous  ores  of  the  Otavi  Range.  Since  1905  the 
four  shafts  sunk  by  Martin  Rogas  in  1892  and  Christopher  James  in  1901  have 
been  regularly  worked,  with  the  addition  of  a  new  main  haulage-shaft  at  the 
hanging-wall  of  the  deposit ;  while  the  "western  shaft''  has  been  further 
deepened,  and  new  working-levels  have  been  driven.  For  smelting,  two 
furnaces  of  50  to  60  tons  daily  capacity  are  in  use,  and  the  necessary  water 
for  the  mining  operations,  etc.,  is  brought  by  a  high-pressure  system  from  the 
Otlikoto  lake,  some  12^  miles  away.  The  Otavi  range  is  largely  built  uj:>  of 
dolomites,  some  beds  of  which  show  a  tendency  to  form  caverns,  and  rank 
perhaps  among  the  most  important  water-bearing  beds  in  South  Africa ;  it 
is  in  association  with  these  that  the  metalliferous  ores  occur :  the  rocks  are 
probably  of  Upper  Palaeozoic  age.  Ore-deposits  are  found  at  four  different 
localities  on  the  range :  (1)  Tsumeb,  the  most  important,  on  the  northern 
flank;  (2)  Great  Otavi,  the  least  important;  (3)  Little  Otavi  or  Asis;  and 
(4)  Gukhab,  all  these  three  on  the  southern  flank.  The  Tsumeb  deposit,  the 
thickness  of  which  often  exceeds  65  feet,  is  described  in  detail :  its  eastern 
portion  is  richer  in  lead  and  poorer  in  copper  than  the  western  portion.  In 
1909-1910  the  total  output  from  Otavi  was  49,500  tons  of  ore  (44,700  of  which 
came  from  Tsumeb).  The  quantity  shipped  was  33,500  tons,  averaging  16  per 
cent,  of  copper,  26  of  lead,  and  0-028  of  silver.  The  "sandstone-like  masses" 
which  play  a  great  part  in  connexion  with  these  deposits,  and  into  which  the 
ore-bodies   are   seen    to  pass   gradually,    prove   to    be    aplites,    and    are   often 
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mineralized  with  copper,  eto.  The  ore  bodies  and  the  dolomitee  are  both 
traversed  by  an  eruptive  rook,  hitherto  identified        I  bui  now  proved  to 

be  olivine  Icersantite.  The  primary  ores  (enlphidee  of  oopper,  lead,  one,  etc.) 
form  the  central  mase  of  the  ore-body,  and  their  oxidation  baa  given  ri 

udarj  ores  these  again,  owing  to  chemical  ohanges  in  which  the  count)  \- 
rook  evidently  plays  a  part,  pass  into  "tertiary  ores."    Oxidation  of  the  sul- 

pliidic  Ores  i-  -till  going  on.  After  an  elaborate  diseu^sion  of  Die  facts  and 
theories  adduced  by  various  writers,  the  author  concludes  that  "the  rich 
copper-glance  deposil  of  Tsnrneb  is  an  admirable  example  of  ccmentation- 
metasomatosis."  I..  1..  B. 

Star  of   the  Congo   Copper-mine,   Katanga. — By   O.    Stutzer.      Zeittchr.    f. 
prakt.  (,'eol.,  1911,  vol.  xix.,  pages  240-243,  288. 

The  completion  of  the  railway  from  Rhodesia  to  Elisabethville,  iu  the 
Belgian  Congo,  at  the  end  of  1910,  opens  up  a  new  era  in  the  mineral  industry 
of  the  Katanga  district.  The  author  took  advantage  of  an  enforced  sojourn 
of  some  weeks'  duration  at  Klisabethville  to  investigate  thoroughly  the  cupri- 
ferous deposits  worked  by  the  Star  of  the  Congo  Mine.  Despite  the  fact  that 
these  deposits  are  hardly  so  rich  as  those  of  Kambove  and  other  ore-bodies  in 
the  Katanga  district,  their  situation  close  to  railhead  assures  to  them  pre- 
eminence for  the  next  few  years,  at  all  events. 

The  author  gives  a  brief  sketch  of  the  general  geology  of  Katanga,  basing 
himself  almost  entirely  on  the  published  researches  of  the  Belgian  geologist, 
J.  Cornet.  The  basement-rocks  of  that  district,  and  indeed  of  the  entire 
Belgian  Congo,  consist  of  ancient,  highly  plicated,  all  but  vertically  bedded, 
in  part  metamorphosed,  sedimentary  rocks  and  eruptives,  the  age  of  which. 
in  the  complete  absence  of  fossils,  cannot  as  yet  be  determined.  These  rocks 
oan  be  best  seen  and  studied  near  the  margins  of  the  area,  the  inner  portion 
of  the  Congo  State  being  covered  by  more  recent,  horizontally  bedded  sedi- 
ments, which  appear  to  have  been  laid  down  in  a  lake  of  vast  extent.  As  they 
are  apparently  unfossiliferous,  their  actual  age  also  is  unknown ;  but  the 
lower  portion  of  the  older  rocks  has  been  tentatively  correlated  with  the 
Karroo  System. 

The  Star  of  the  Congo  copper-ores  occur  among  steeply  dipping, 
unmetamorphosed  sediments.  The  country-rock  is  predominantly  slate, 
within  which  is  embedded  in  the  middle  of  the  ore-deposit  a  cavernous 
quartzite  ranging  from  33  feet  in  thickness  downwards.  Dolomite  more- 
over occurs  both  at  the  footwall  and  at  the  hanging- wall  of  the  deposit. 
The  slate,  however  variable  its  composition  and  coloration,  is  everywhere 
highly  decomposed  in  the  exposures  now  seen.  The  grey  cavernous  quartzite 
is  the  most  remarkable  rock  exposed  in  the  mine;  many  of  its  hollows  are 
infilled  wnth  malachite  and  other  secondary  copper-ores.  The  most  important 
ores  found  here,  from  the  economic  point  of  view,  are  black  oxide  of  copper 
and  malachite.  The  former  occurs  in  stringers  and  lumps  in  all  the  rocks 
associated  with  the  deposit,  especially  in  the  kaolinized  white  slate.  It  is 
the  main  constitutent  of  the  so-called  "black  ore,"  a  deep  black  earthy 
substance,  which,  in  addition  to  copper,  is  said  to  contain  cobalt,  a  trace  of 
nickel,  and  a  certain  amount  of  iron  and  manganese.  In  some  places,  this 
ore  is  said  to  be  highly  nickeliferous.  Much  of  this  stuff  is  got  from  the 
waste-heaps  left  by  the  natives,  who,  by  means  of  small  shafts  and  otherwise, 
in  former  days  worked  the  deposits.  They  devoted,  however,  their  entire 
activity  to  the  malachite,  and  cast  aside  the  black  ore  as  useless.     The  occur- 
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rence  of  chrysocolla,  and  other  copper  minerals,  is  mentioned;  but  chalcopyrite 
appears  to  be  extraordinarily  scarce,  and  native  copper  has  not  been  recorded 
so  far.  Borings  to  a  depth  of  200  feet  or  so  have,  however,  shown  an  increase 
in  the  proportion  of  sulphides  (pyrite  and  chalcopyrite). 

The  genesis  of  the  deposit  constitutes  a  difficult  problem,  as  all  the 
exposures  are  really  in  the  decomposed  rock — the  ferruginous  gossan  of  the 
primary  deposit,  which  was  most  probably  sulphidic.  The  original  matrix, 
among  the  rocks  already  mentioned,  of  the  primary  ores  can  only  have  been 
the  quartzite.     This  quartzite  was  most  probably  not  of  sedimentary  origin. 

L.  L.  B. 


Gold    and    Iron-ores    in    Anjou,    France. — By    E.    Bellaxger.        Ann.    Mines 
Pari?,  1911,  series  10,  vol.  xx.,  pages  447-456. 

The  auriferous  deposit,  lately  rediscovered  in  the  departments  of  Maine- 
et-Loire  and  Lower  Loire,  was  revealed  by  the  presence  of  remnants  of  ancient 
pre-Roman  workings.  It  consists  of  a  lode  of  pyritous  and  mispickel-bearing 
quartz,  striking  east-south-east  and  west-north-west  parallel  with  the 
Armorican  folds,  and  extending  from  the  village  of  La  Poueze  to  that  of 
AToisdon,  a  distance  of  well  nigh  19  miles.  The  lode  occurs  at,  or  near,  the 
junction  of  the  Ordovician  slates  and  the  Gothlandian  quartzites.  In  the 
West  of  France,  at  all  events,  the  author  has  found  mispickel  to  be  a  good 
indicator  of  gold,  and  its  presence  in  this  lode  enabled  him  to  solve  the 
problem  which  had  apparently  mystified  previous  observers — namely,  as  to 
what  exactly  was  the  metal  which  had  formed  the  object  of  the  mining 
operations  carried  on  here  by  the  ancient  Gauls.  Specimens  of  the  quartz, 
picked  up  on  the  surface,  after  having  been  crushed  and  hand-picked  in  a 
tentative  fashion,  are  said  to  have  yielded  a  fair  amount  of  gold.  It  is  more 
than  probable,  however,  that  the  most  valuable  portions  of  the  outcrop  have 
been  worked  away,  and  that,  for  a  really  "paying  proposition,"  the  conces- 
sionaires will  have  to  look  to  the  deeper-lying  portions  of  the  lode.  A 
detailed  description  is  given  of  the  author's  investigations  among  the  ancient 
workings  on  auriferous  quartz-lodes,  in  the  neighbourhood  more  especially 
of  the  town  of  Cholet.  Some  of  these  are  in  the  vicinity  of  granulitic  bosses, 
and  it  is  not  improbable  that  they  will  yield  or  have  yielded  tin  (as  well  as 
gold).  But  the  mo3t  important  and  the  best-defined  occurrence  so  far  known 
in  Anjou  is  the  Poueze-lloisdon  lode  above  mentioned. 

The  great  iron-ore  deposits  of  that  province  occur  especially  in  the  upper 
portion  of  the  Armorican  Grits,  immediately  below  the  Ordovician  Calymene- 
Slates.  The  Grits  have  been  folded  by  the  Hercynian  movements  into  long 
parallel  strips  striking  east-south-east  and  west-north-west,  and  the  total 
length  of  possible  ferruginous  outcrops  (determined  by  plotting  out  on  the 
map  the  seven  great  parallel  sinuosities  which  mark  the  junction  of  the  grits 
and  the  slates;  exceeds  300  miles.  Of  course,  no  one  expects  to  find  workable 
ore  continuously  over  this  extent,  but  the  author  estimates  the  total  length 
of  outcrop  already  ascertained  at  over  93  miles,  of  which  one-half  only  has 
so  far  been  pegged  out  into  mining  claims.  Intimation  of  the  discovery  of 
fresh  outcrops  is  constantly  reaching  the  Government  Mining  Department. 
Four  principal  ore-belts  are  recognized,  separated  one  from  the  other  by  130 
to  330  feet  of  barren  strata.  A  precise  estimate  of  the  amount  of  ore  in  sight 
cannot,  at  present,  be  given ;  but  there  is  no  question  that  the  quantity  is 
sufficient  to  justify  mining  operations  on   an  extensive  scale.     Investigations 
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pu  bed  deeper  down  than  262  feel  below  the  Bnrfaoe,  and  there 
probability  thai  ore  will  be  struck  below  that  depth,  while  it*  quality 
appears  to  improve  concurrently  with  incr<  bance  from   the   suri 

The  ore-bodiee  consisl  usually  <>t  haematite  or  of  chlorite  and  magnetite,  are 
often  very  siliceous,  and  generally  contain  negligible  quantities  of  lime.  The 
average  percentage  of  metallic  iron  is  55,  and  thai  oi  silica  11. 

L.  L.  B. 


Recent  Research  in  the  Auriferous  Districts  of  Siberia.-- Hy  I ! .  I ..    \  n 

V.    \.  Obruchev,  and  <;.  Stalnov.    Explored,  giol.  Rig.  aurif 

L910  (Amur),  part  x.,  pages  266-282 ;  (Lena)  Sheets  V1-V2,  ;  :li 

and  (Yenisei)  Sheets  Zh-7  and  XT.  pages  27-30  and  31- 

The  Amur  memoir  deal-  with  the  w<  stern  portion  of  the  auriferous  district 
of  the  Upper  Zeia,  the  rocks  in  which  are  predominantly  gneisses  and  granil 
and  these,  as  well  as  the  dykes  which  traverse  them,  are  fully  described.  All 
the  localities  where  gold  has  been  found  are  situated  in  "the  belt  of  gently 
sloping  hills, "  and  the  author  make-  the  general  observation  that  the  lie  of 
the  schistose  crystalline  rocks  ha-  been  an  essential  factor  in  the  distribution 
of  the  precious  metal.  Hi-  investigation  of  several  placers  in  active  work  ha- 
led him  to  the  conclusion  that  the  gold  is  derived  from  the  erosion 
situated  in  the  immediate  neighbourhood.  He  says  that  he  examined  some 
nuggets  which  had  adhering  to  them  "fragments  of  a  dirty-grey  rock";  close 
scrutiny  showed  this  rock  to  consist  entirely  of  quartz,  seamed  throughout 
with  thin  ramifying  flakes  of  gold.  On  the  whole,  there  is  every  reason  to 
expect  that  gold  will  be  found  at  many  other  localities  besides  those  already 
known,  the  more  so  that  the  geological  conditions  would  appear  to  favour  the 
formation  of  rich  auriferous  -and-. 

The  Lena  memoir  deals  with  the  central  portion  of  the  basin  of  the 
Bodaibo,  a  tributary  of  the  Vitim.  The  district  is  a  country  of  high  hills 
(3,300  feet  or  so  in  altitude),  and  some  233  pages  of  the  Russian  text  are  taken 
up  by  the  description  of  its  orographical  features.  The  rocks  are  metamor- 
phosed sedimentaries,  covered  up  more  or  less  thickly  by  various  drift-deposits 
(pre-Glacial,  Glacial,  post-Glacial,  and  recent).  There  is,  of  course,  no  doubt 
that  the  district  was  at  one  time  intensely  glaciated:  the  boulder-clays,  etc., 
are  described  in  considerable  detail.  The  auriferous  alluvia  range  apparently 
through  all  the  drifts,  from  the  most  ancient  to  the  most  recent;  but  those 
which  occur  among  the  pre-Glacial  deposits  are  of  greatest  industrial  impoit- 
ance,  on  account  of  their  thickness,  their  continuity,  and  their  wealth  in  gold. 
The  bed-rocks  of  these  pre-Glacial  placers  are  predominantly  the  metamorphic 
grits  and  schists,  and  the  layer  immediately  overlying  the  disintegrated  del  i  is 
of  these  rocks  is  usually  the  richest  in  gold.  The  breadth  of  these  pre-Glacial 
placers  is  generally  proportional  to  the  breadth  of  the  present  watercourses, 
but  occasionally  it  is  far  greater.  All  these  high-terrace  placers  occur  on  the 
left  banks  of  the  streams,  and  these  latter  have  a  general  north  to  south  trend 
— the  point  is  worthy  of  being  noted  by  those  who  may  undertake  prospecting 
work  in  the  district.  The  thickness  of  the  productive  pre-Glacial  placer- 
averages  between  6£  and  8  feet,  rarely  attaining  10  or  12  feet:  the  gold-content 
is  generally  high.  The  interglacial  and  post-Glacial  placers  are  of  different 
character,  and  the  gold  is  distributed  in  them  more  sparsely  and  very  unevenly. 
It  is  noted  that  where  the  precious  metal  is  associated  with  pyrite,  it  is  of 
inferior  quality.    The  metamorphic  grits  occupy  a  vast  area ;  some  of  them  are 
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characterized  by  the  presence  of  pyrite,  others  rather  by  that  of  brown  spar; 
these  and  the  metamorphic  schists  are  abundantly  seamed  with  veins  of 
milk-white  quartz,  but  no  workable  auriferous  quartz-lode  has  yet  been 
discovered  within  the  district  here  described.  It  would  seem  that  it  is  not 
in  these  veins,  but  in  the  rocks  which  they  traverse,  that  the  original  matrix 
of  the  placer-gold  must  be  sought :  for,  out  of  thirty-five  samples  of  grits  and 
schists  which  were  analysed,  twenty-seven  proved  to  be  more  or  less  auriferous 
(five  of  the  barren  samples  were  pyrito-braunspathic  grits).  Of  the  pyrite 
found  in  the  gold-washeries  seventeen  examples  were  analysed,  and  only  one 
failed  to  yield  gold. 

The  Yenisei  memoirs  deal  with  the  districts  through  which  flow  the  rivers 
Vangash,  Chirimba,  and  Panimba.  Much  of  this  area  is  covered  by  virgin 
forest,  where  geological  outcrops  are  hard  to  find.  Nevertheless,  it  may  be 
said  that  tho  rocks  are  mainly  massive  crystallines  (granites,  etc.),  and  meta- 
morphic schists  and  limestones.  In  the  neighbourhood  of  the  Vangash  some 
auriferous  placers  have  been  worked,  but  that  district  does  not  appear  to 
afford  much  scope  for  mining  operations  on  a  large  scale.  The  placers  that 
occur  along  the  Panimba  and  its  tributaries  are,  however,  of  real  importance. 
Analyses  of  the  solid  rocks  have  revealed  the  presence  of  gold  in  only  one 
instance.  L.  L.  B. 


Recent  Research  in  the  Auriferous  Reg-ions  of  the  Yenisei  Basin, 
Siberia. — By  A.  Meister.  Explorat.  geol.  Reg.  avrif.  Siberie,  Reg. 
aurif.  d'lenissei,  1910,  part  ix.3  pages  565-653. 

The  region  which  is  dealt  with  in  this  great  memoir  is  bounded  on  the 
west  by  the  Yenisei  river,  on  the  south  by  the  Angara,  and  on  the  east  by  the 
Kamenka.     The  first  chapter,  some  30  pages,  is  devoted  to  a  description  of 
the  physical  geography,  being  entitled  "oro-hydrographical  synopsis."       The 
second  chapter  deals  with  the  tectonics  of  the  region  and  the  dislocations  which 
the  rocks  have  undergone.     The  main  folding  strikes  generally  north-west  and 
south-east.     In  the  third  chapter  a  description  is  given  of  the  general  geology. 
The  sedimentary  rocks  are  plainly  divisible  into  two  groups :   (1)  the  metamor- 
phosed, more  or  less  faulted  pre-Cambrian  sedimentaries ;  and  (2)  the  unaltered 
sedimentaries,  but  little  disturbed,  and,  indeed,  as  a  rule,  almost  horizontally 
bedded ;    these  latter  are  of  Cambo-Silurian  age.       The   metamorphic   group 
itself    is    divisible     into    two    sub-groups,    which,    despite    their    lithological 
affinities    (especially   the   recurrence  of   calcareous   rocks,   such    as    limestones 
and  dolomites),  are  probably  of  different  ages.     The  unaltered  sedimentaries, 
among  which   red   grits  predominate,   are   generally  classed   together   as  the 
Bed  Series;  so  far  as  can  be  ascertained,  they  are  invariably  separated  from 
the   (older)   metamorphic   series    by    faults.        The    massive    crystalline    rocks 
(granites,  porphyries,  etc.)  and  the  crystalline  schists  are  also  fully  described; 
the  former  are  undoubtedly  more  recent  than  the  pre-Cambrian  metamorphic 
series,  but  are  probably  older  than  the  Cambro-Silurian  sedimentaries.  Quartz- 
veins  occur  among  all  the  rocks,  except  these  latter,  but  they  vary  considerably 
in    character:    in    the   lower   metamorphic    group    they    are    true    lodes    with 
parallel  salbands,  while  in  the  upper  group  they  tend  towards  the  lenticular 
or  "chaplet"  form.     Out  of  sixty  tested  samples  of  vein-quartz,  more  than  30 
per  cent,   proved  to  be   auriferous;    and  details  are  given   of  successful  pro- 
specting work  on  gold-bearing  quartz-veins.     There  is  little  doubt  that  the 
gold  in  the  alluvial  placers  is  derived  from   these.     The  richest   placers  are 
situated   near  the  head-waters  of  the  Great  Murozhnava  and  Uderei  rivers, 
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ami  in  the  solid  rocks  hereabouts  quartz-veins  are  markedly  abundant.     Now, 
tin-  Bilioeoua  thermal  waters,  to  which  these  reins  mosl    probably  owe  their 
iit  the  nun iiiiiinl  phase  of  eruptivitj  ,  tnd   ire  therefore  traceable 
tn  the  granitic  i  ind  it  so  happens  thai  the  area  jusl  mentioned  i-  in  the 

vicinity  of  the  Tatarka  granitic  massif.  It  is,  consequently,  inferred  thai  in 
this  region  the  area-  immediately  neighbouring  granitic  masses  are  the  mosl 
likely  t.>  prove  Lucrative  for  the  gold-miner.  In  the  sixth  chapter,  the  author 
describes  1 1 1 « -  Tatarka  granite  and  its  differentiation-products,  while  in  the 
-event li  and  eighth  he  deal-  with  the  Angara  and  Rudikovka  granites.  The 
following  ten  chapters  are  also  given  up  to  the  description  of  igneou-  rocks, 
l>iit  are  not  of  immediate  industrial  interest.  In  the  nineteenth  chapter,  on 
"contact-metamorphism/'  the  metamorphic  effect  of  the  quartz-veins  is  noted. 
I  <  'ambro-Silurian  sedimentary  rocks,  the  metamorphic  phyllitcs  and  day- 
slates,  quartzites  and  quartz-schists,  mica-schists,  dolomites,  crystalline  lime- 
s bones ,  etc.,  are  described  in  the  twentieth  chapter.  The  final  (twenty-! 
chapter  deals  with  the  genesis  of  the  crystalline  and  metamorphic  schists,  and 
tin  conclusion  is  arrived  at  that,  in  the  Yenisei  area,  the  regional  metamor- 
phism  is  in  fact  contact-metamorphism.  This  conclusion  may  conceivably  be 
of  some  importance  from  the  industrial  (metalliferous-mining)  point  of  view. 

L.  L.  B. 

Gold    in    the    North    of    Madagascar. — By    A.    Mkki.e.      Ann.    Mines    I'ari*, 
1910,  series  10,  vol.  xvii.,  pages  478-512. 

Gold  lodes  in  the  north  of  Madagascar  are  distinguished  from  those  in 
the  rest  of  the  island  by  (1)  the  co-existence  of  quartz  and  barytine,  (2)  the 
manner  in  which  the  fissures  have  been  filled,  and  (3)  the  gold  content  of 
the  native  metal.  This  is  a  natural  alloy  of  gold  and  silver,  in  the  respective 
proportions  of  3  to  1.  Though  the  method  of  working  is  most  primitive,  the 
value  of  the  yearly  production  attains  £120,000  (3,000,000  francs). 

J.  W.  r. 

Crystalline     Native     Gold     in     North-Eastern     Celebes. — By     H.     HlRSCHi. 
Zeitschr.  f.  prakt.  Geol.,  1911,  vol.  xix.,  pages  213-214. 

The  hill  of  Totok,  with  a  harbour  and  mine  rejoicing  in  the  same  name, 
is  situated  in  the  Menado  (Minahassa)  Presidency,  on  the  eastern  coast  of  the 
northern  "limb"  of  the  Island  of  Celebes.  Mining  operations  hereabouts  were 
started  in  the  year  1897;  but  the  numerous  remains  of  ancient  shafts  and 
diggings  bear  testimony  to  the  pursuit  by  the  natives  of  an  active  mineral 
industry  in  this  area  in  former  times. 

The  deposit  which  the  author  describes  occurs  in  a  mass  of  Oligocene- 
Miocene  limestone  resting  upon  a  sill  of  hornblende-andesite,  by  which  it  is 
partly  invaded  and  injected.  The  limestone  is  overlain  by  volcanic  breccias  of 
more  recent  date:  as  a  result  of  various  dynamic  processes,  and  probably  also 
during  the  period  of  post-Miocene  vuleanicity,  the  limestone  mass  has  been 
much  fissured.  The  thermal  waters  derived  from  the  eruptive  rocks  deposited 
quartz  in  these  fissures,  and  some  of  the  fissures  were  so  completely  choked 
with  quartz  that  they  were  necessarily  unaffected  by  the  second  and  most 
important  phase  in  the  formation  of  the  auriferous  deposit;  visible  gold,  at 
all  events,  is  not  to  be  found  in  them. 

This  second  phase  was  characterized  by  a  more  irregular  precipitation  of 
quartz  and  calcite  with  occasional  felspar  (bytownite-auorthite)  rich  in  inclu- 
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sions,  and  by  the  precipitation  of  visible  crystals  of  gold.  These  are  invariably 
idiomorphic  in  regard  to  the  calcite,  and  form  within  it  exquisite  acicular 
asteroids,  or  tabulae  encrusted  with  octahedra,  or  again  dendritic  fern-like 
aggregates  (especially  where  larger  crystals  of  calcite  and  quartz  are  closely 
associated).  The  greater  the  quantity  of  calcite  originally  precipitated  in 
comparison  with  the  quartz,  the  bigger  are  the  crystals  and  aggregates  of 
gold.  The  country-rock  is  an  impure  argillaceous  limestone,  and  it  is  evident 
that  the  gold-bearing  thermal  waters  became  saturated  with  calcium  carbonate 
derived  from  this  rock :  that  salt,  in  conjunction  with  the  organic  substances 
present  in  the  limestone,  must  have  conduced  to  specially  active  precipitation 
of  the  metallic  particles.  A  remarkable  feature  of  this  occurrence  is  the 
scarcity,  not  to  say  complete  absence,  of  sulphidic  ores,  as  also  the  presence 
of  felspars  very  rich  in  lime. 

It  may  be  inferred  that  this  auriferous  deposit  retains  its  characteristics 
throughout,  down  to  the  underlying  eruptive  mass,  but  that  when  this  is 
struck  a  notable  difference  in  the  mineral  infilling  of  the  fissures  will  be 
observed.  However,  at  the  Totok  Mine,  exploration-work  has  not  yet  been 
carried  so  deep  down.  This  native  gold  is  680  fine,  the  remaining  320  parts 
being  silver.  L.  L.  B. 


Iron-ores   of    Lorges    Forest,    Britanny. — By    F.    Keefoexe.      Compi.    Itend. 
Acad.  Sci.  Pari?,  1912,  vol.  cliv.,  pages  146-147. 

Some  3  years  ago  the  author  was  able  to  announce  that  he  had  estab- 
lished the  Devonian  age  of  these  ores,  and  he  now  communicates  the  results 
of  further  study  of  the  deposits.  That  of  Le  Pas,  in  the  department  of 
the  Cotes  du  Nord,  proves  to  be  the  gossan  of  a  deeper-lying  pyrite-deposit. 
From  the  hydrated  oxide  of  iron  which  constitutes  the  ore  at  the  outcrop,  there 
is  a  gradual  downward  passage  through  a  spongy  black  pyritous  bed  to  a 
deposit  of  pyrite  of  radiate  structure,  containing  from  47  to  48  per  cent,  of 
sulphur.  With  the  ores  are  associated  fragments  of  quartz,  and  analysis  has 
revealed  the  presence  of  gold  to  the  extent  of  4  parts  per  million,  or  about 
62  grains  per  metric  ton.     The  country-rock  is  black  Devonian  shale. 

L.  L.  B. 


Importance  of  the  Briey  Iron-field. — By  L.  Aguillox.     Ann.   Mine*  Paris, 
1910,  series  10,  vol.  xviii.,  pages  435-461. 

The  Briey  iron-field,  which  is  being  won  entirely  by  shafts,  now  comprises 
forty-one  concessions,  extending  over  86,965  acres  (35,189  hectares),  seventeen 
of  which  are  already  being  worked,  while  in  another  the  preparatory  workings 
are  being  actively  pushed  forward.  The  deposit  is  identical  in  all  the  mines, 
the  depth  of  the  iron-bearing  seam  varying  from  226  feet  (69  metres)  to  804  feet 
(245  metres).  Sinking  is  costly,  owing  to  the  large  quantity  of  water,  4,026 
gallons  (18-3  kilolitres)  per  minute  being  sometimes  encountered.  A  plant 
generally  comprises  two  shafts,  near  together,  which  are  amply  sufficient  for 
working  2,471  acres  (1,000  hectares),  and  even  double  that  area  ;  but  three  are 
occasionally  put  down.  Near  the  mouth  of  each  winding  shaft,  worked  by 
steam  or  electricity,  and  producing  150,  200,  or  350  tons  hourly,  is  an  ore- 
accumulator,  from  which  the  railway-wagons  are  loaded. 

Full    particulars    are    given    of    each    mine    separately.  J.  W.  P. 
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iron-ore  Deposits  of  Bilbao,  Spain. — By  — .  John.     Zeittchr.  f.  prakt.  G 

I'M  i .  vol.  six.,  pages  208-212;  and  ibid.    /•■  rgtoiri  eh.  Mitt.),  pagea  117-121. 

The  area  included  within  this  titl.  thai   portion  of  the  provin 

.hull   lies  between  the   Nervion  and  BommoroBtro  rivers,  stretching 
•i  -m;  north-west  to  south-east,  for  a  diatanoe  of  Ifi  d 

while  the  maximum  breadth  of  this  Udt  i^  something  over  ')  n 
outcrops  of  ore  mainly  occur  along  a  range  of  hills  (3  miles  south  of  the  coast- 
line)  which  rises  from  800  to  1,600  feel  above  sea-level.  The  sedimentary  r< 
of  this  districl  are  mostly  of  Cretaceous  age,  and  Btrike,  parallel  with  tin 
Pyrenees,  from  north-west  to  south-east.  Tin-  intimate  association  of  the  iron- 
ores  with  the  compact,  bluish-grey,  Lower  Gault  limestone  of  the  district  is 
expressed  by  the  Vizcayan  miners  in  the  apophthegm  "la  ealiza  es  la  madi 
mineral"  (the  limestone  is  the  mother  of  the  ore).  The  ore-depo-it>  are 
divisible',  according  to  their  mode  of  formation,  into  primary  and  secondary. 
The  primary  deposits  are  the  outcome  of  the  metasomatic  replacement  of  the 
compact  limestone  by  ore-bodies;  the  secondary  deposits  are  practically  placers 
derived  from  the  erosion  of  the  outcrops  of  the  primary  deposits.  The 
metasomatic  ores  crop  out,  for  the  most  part,  at  those  points  where  the  bedding- 
pianos  of  the  limestone  approximate  to  those  of  the  interbedded  and  some- 
times underlying  sandstones,  and  often  in  connexion  with  a  fault.  At  the 
surface,  the  form  of  the  ore-bodies  is,  on  the  whole,  lenticular:  their  thickness 
is  of  extreme  irregularity.  The  foot  wall  is  either  the  Lower  Gault  sandstone 
or  the  Lower  Gault  compact  limestone,  from  which  the  ore-body  is  separated 
by  from  6  to  20  feet  of  clay.  The  outcrops  generally  lie  at  a  fairly  considerable 
height  above  sea-level:  originally  consisting  of  spathic  iron-ore  (carbonate), 
they  have  been  altered  by  atmospheric  agencies  into  red  (campanil)  and  brown 
(rubio)  haematites,  the  last-named  alone  being  found  at  the  actual  surface. 
The  ores  are  remarkable  for  their  high  percentage  of  iron  and  for  the  absence 
of  objectionable  impurities;  they  are  especially  suitable  for  the  Bessemer 
process.  Various  analyses  are  tabulated,  showing  from  39  to  57  per  c«nt.  of 
metallic  iron.  The  "placer"  or  secondary  deposits  consist  of  a  mass  of  more 
or  less  rounded  small  fragments  of  brown  haematite  (more  rarely  red  haematite > 
enveloped  in  red  clay,  known  in  the  district  as  chista:  they  generally  overlie 
immediately  the  metasomatic  ore-deposits  from  the  degradation  of  which  they 
are  derived,  and  crop  out  absolutely  at  the  surface.  Ihe  genesis  of  the 
Bilbao  ore-depo-it-  is  traceable  to  the  tectonic  phenomena  which  are  associated 
with  the  uplift  of  the  Pyrenees:  the  stresses  arising  from  this  uplift  in  some 
cases  tore  asunder  the  folded  strata,  and  fissures  striking  north-west  and 
south-east  opened  up  in  the  overthrust  anticlines  and  synclines.  Then  followed 
the  eruptive  outbursts  of  Monte  Axpc  on  the  right  bank  of  the  Nervion,  and 
the  upwelling  of  mineralized  solutions  into  the  fissures  and  bedding-pl 
between  the  compact    lower  Gault   limestone   and   the   underlying  sandstone. 

>>  solutions,  saturated  with  carbonate  of  iron  (in  consequence  of  an  excess 
of  carbonic  acid)  percolated  through  the  limestone,  and  as  the  underlying 
sandstone  was  compact  enough  to  prevent  percolation  downwards,  a  free  field 
was  left  to  the  operation  of  metasomatic  processes  in  the  limestone:  and  so 
the  more  easily  soluble  carbonate  of  lime  gave  placo  to  spathic  iron-ore.  The 
age  of  these  ore-depo>its  is  inferent  ially  Miocene;  from  the  moment  of  their 
formation,  however,  during  the  long  aeons  that  intervened  between  the  Miocene 
and  sub-recent  times,  their  nearness  to  the  surface  exposed  tlu  m  to  the 
destructive  forces  of  atmospheric  erosion,  and  thus  the  secondary  deposits  of 
red  and  brown  haematite  were  formed.     Hut.  as  carlv  as  late  Tertiary  times. 
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denudation  of  the  secondary  outcrops  must  have  begun,  and  so  the  chista  or 
"placer'-deposits  were  formed,  and  the  formation  of  chista  deposits  has  con- 
tinued to  the  present  day. 

In  his  second  paper  the  author  deals  with  the  economic  importance  of  the 
Bilbao  ore-deposits  from  the  point  of  view  of  the  future  supply  of  Great 
Britain  and  Germany  with  iron-ore.  He  tabulates  statistics  which  show 
(1)  that  there  has  been  an  all  but  continuous  diminution  in  output  since 
1899 — the  "bumper"  year;  (2)  that  although  exports  have  notably  diminished 
since  1900,  on  the  other  hand,  the  ores  have  been  more  largely  used  in 
Spanish  iron-works — the  exhaustion  of  several  mines  does  not,  therefore,  alto- 
gether account  for  the  drop  in  exports;  (3)  that  the  amount  of  ore  still  in 
sight  may  be  reckoned  at  something  over  50,000,000  tons,  and  the  maximum 
duration  of  the  mines  (on  the  basis  of  present  outputs)  ranges  between  7-V  and 
13  years:  (4)  that  the  proportion  of  chista  (or  "rubio  washed")  in  the  total 
output  has  lately  increased  enormously  and  is  likely  further  to  increase ;  and 
(5)  that  the  process  of  washing  over  the  ancient  waste-heaps  will  considerably 
prolong  the  life  of  the  mines.  L.  L.  B. 


Iron-mines    in    South    America,    especially    Chile. — By    Charles    Tattier. 
Bull.  Soc.  Ing.  Civ.  Fran**,  1911,  pages  159-197. 

In  recent  statistics  the  iron  production  of  Central  and  South  America 
has  been  ignored;  but  Puerto  Rico,  Honduras,  Cuba,  Mexico,  Argentina,  and 
Brazil  contain  deposits  of  haematite  and  magnetite  mostly  unwrought,  yet 
well  worth  attention,  owing  to  the  water-power  available  in  many  cases.  The 
immense  iron-mines  of  Brazil  contain  ores  of  exceptional  purity;  but  the 
Epauema  and  Antonina  minerals  have  large  proportions  of  titanium.  Analyses 
of  the  Buena  Esperanza  ore  show — iron,  67  to  70  per  cent. ;  silica,  01  per  cent. ; 
sulphur,  only  0015  per  cent. ;    and  phosphorus,  only  0-008  per  cent. 

Prospecting  for  iron  was  only  begun  in  Chile  25  years  ago,  when  the  author 
was  charged  by  the  Chilean  Government  with  conducting  explorations;  and  he 
asserts  that,  except  Brazil,  Morocco,  and  Algeria,  no  country  contains  such  a 
"wealth  of  iron-ore  as  regards  both  quantity  and  quality.  The  Government 
has  lately  appointed  a  commission  for  making  special  plans  of  the  deposits 
and  also  fresh  explorations. 

The  principal  deposits  belong  to  the  same  age,  having  been  formed  by 
stratification  in  a  fold  of  the  primitive  rocks  with  a  north  and  south  direction, 
the  large  blocks  bearing  east  and  west  being  due  to  subsequent  distortion. 
As  a  rule,  the  iron  content  varies  between  GO  and  69  per  cent.  An  almost 
continuous  line  may  be  traced  on  the  map,  connecting  the  proved  deposits, 
which  comprise  (1)  those  of  pure  iron,  and  (2)  those  combined  with  copper-ores, 
or  transformed  in  depth  into  more  or  less  cuprous  mineral.  These  two 
varieties  occur  in  lodes  and  beds,  often  very  thick,  and  sometimes  in 
"stockworks,"  or  large  irregular  deposits,  veritable  mountains  of  ore,  with 
high  iron  contents,  while  some  of  them  constitute  rich  copper-mines. 

To  pass  the  chief  deposits  in  review  from  north  to  south,  in  Tarapaca  iron 
is  combined  with  other  ores ;  and  near  the  Bay  of  Mejillones  thick  iron-lodes 
are  generally  cupriferous  and  also  combined  with  manganese.  Before  the  Port 
of  Taltal  important  iron  beds,  chiefly  haematite,  magnetite,  and  oligist,  have 
been  proved,  of  high  contents  and  often  pure,  while  in  the  same  region  and 
near  the  coast  are  thick  lodes  of  rich  oxide.  The  provinces  of  Atacama  and 
Coquimbo  contain  the  most   important    iron-deposits — near  Inca    and   Pueblo 
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lido  cupriferous  iron-ore,  wroaghl  for  itscoppei  contents,  and  ii/ai 

■     .1  »n-.it   richness,  and  also  i  In  Copiapo,  sear 

ra   Ani.nill.i  a   thick   rein   may    be   worked   to  ad  I    far 

Valletta]  are  numerous  outcrope  of  iron-ore,  which  has  bees  used  m  ■  flux 
i<n  smelting  copper-  and  silver- 

["urning  to  the  south-east,  the  Ojos  de  Agua  mountains  contain  large  beds 
and  stockworks  of  iron  oxide;  and  near  the  mountains  ol  Perdio 

remarkable  deposits  of  Algarobo  and  Algarobillo.     .M..re  to  the  soutL 
largi  iron  oxide  are  either  pnre  dr  mingled  with  copper;   and  those 

istales  and  Ratones  are  in  abeyance  for  want  of  transport.  Analyses  of 
the  Romeral  ore-  have  shown  from  G9  to  7o  per  cent,  ol  iron,  no  sulphur,  and 
not  more  than  0  00<>  per  cent,  oi  phosphorus.  Near  the  Pan  de  Aznear  moun- 
tain appear  the  Huachalume  outcrops,  which  have  shown  good  contents.  Rich 
iron-oxide  deposit-,  which  have  been  worked  for  flux,  occur  along  the  railway 
c  mnecting  Coquimbo  with  Ovalle,  near  which  latter  are  blocks  and  granules 
of  pure  iron  oxide,  due  to  erosion  of  the  thick  lodes  and  beds  which  traverse 
the  Dforado  hillocks.  The  Department  of  Serena  contains  the  most  important 
iron-mines  of  Chile,  as  regards  both  quantity  and  quality.  J.  W.  P. 


Manganese  Ores  of  Huelva,   Spain. — By  K.   G.   Hoyer.     Zeitschr.   f.   prait. 
Geol.,  1911,  vol.  xix.,  pages  407-432 ;  and  ibid.  {Bergwirtech.  Mitt.),  \ 
246-248. 

The  manganiferous  deposits  of  this  province,  numbering  more  than  a 
hundred,  occur  along  the  southern  flanks  of  the  Sierra  Biorena,  in  the  same 
region    as   the   pyritous    deposits   of   Kio-Tinto  type.      In   form   and   lie   they 

bit  a  striking  resemblance  with  these  pyritous  deposits,  and  have  so  far 
been  very  inadequately  investigated  from  the  scientific  point  of  view.  The 
lenticular  ore-bodies  are  conformably  interbedded  among  clay-slates  and 
porphyroids:  they  are  of  moderate  dimensions,  and  consist  of  banded  or 
massif mpact  carbonates  and  silicates  of  manganese,  with  which  are  associa- 

-iliiates  of  iron  and  cherts.  Near  the  surface  the  ores  pass  iuto  oxides. 
The  rocks  among  which  they  occur  belong  mainly  to  the  Culm  formation. 
There  seems  to  be  little  doubt  that  the  manganiferous  ores  owe  their  gen 
to  the  vulcanicity  which  at  one  time  characterized  this  area,  and  they  are  in 
all  probability  more  especially  connected  with  the  eruptive  diabases.  Since 
their  deposition  they  have  been  subjected  to  the  action  of  tectonic  phenomena. 
It  i-  not  thought  probable  that  there  is  here  a  case  of  metasomatosis  or 
infilling  of  cavities,  but  rather  that  the  ores  are  truly  the  outcome  of  sedi- 
mentation  (or  precipitation). 

The  oxidic  ores  have  been  almost  completely  worked  out,  and  the  greater 
part  of  the  ore  that  is  still  left  is  silicate,  containing,  therefore,  on  the 
average,  less  than  33  per  cent,  of  manganese.  Mining  operations  were  begun 
in  1858,  and  then  practically  suspended  between  1881  and  1801.  In  the  years 
L898  and  1899  the  annual  output  seems  to  have  reached  its  maximum  of 
138,000  tons;  but,  after  1900,  there  was  a  quick  declension,  and  the  output  is 
now,  to  all  intents  and  purposes,  insignificant.  The  ore  still  in  sight  is,  on 
the  whole,  of  poor  quality;  and,  as  workings  would  have  to  be  pushed  mostly 
below  the  underground  water-level,  the  cost  of  mining  would  proportionately 
increase.  I'nder  the  most  favourable  conditions  that  can  be  postulated,  the 
author  can  only  foresee  a  spasmodic  revival  of  the  manganese  mineral  industry 
in  this  area. 


TRANSACTIONS    AND    PERIODICALS.  2  L 

The  first  paper  is  preceded  by  a  bibliographical  list  which  includes  forty- 
six  entries.  The  author's  own  observations  were  made  in  the  course  of  a  6- 
weeks'  sojourn  in  the  Province  of  Huelva  in  the  spring  of  1909,  at  the  very 
time  when  manganese  mining  there  was  moribund.  In  the  first  chapter  the 
sedimentary,  eruptive,  and  metamorphic  rocks  are  described  in  detail.  The 
second  and  longest  chapter  is  taken  up  by  an  elaborate  description  of  the 
principal  manganiferous  deposits,  and  in  the  third  and  concluding  chapter 
their  origin  is  discussed.  L.  L.  B. 


Magnesite  Deposits  in  the  Alps,  and  their  Connexion  with  Iron-ore 
Deposits. — By  J.  Hoehageb.  (Esterr.  Zcitschr.  f.  Berg-  u.  Hiittenwes., 
1911,  vol.  lix.,  page  222. 

On  the  borders  of  Styria,  Carinthia,  and  Salzburg,  magnesite  deposits  are 
always  found  in  the  neighbourhood  of  deposits  of  iron-ore,  and  a  connexion 
between  them  seems  to  exist.  Sometimes  a  transformation  of  the  dolomite — 
or  brown-spar — into  magnesite  takes  place,  by  the  lixiviation  of  the  limestone. 
Much  the  same  process  is  carried  out  in  the  iron-ore  when  it  is  converted  from 
arsenical  into  brown  ore.  At  an  old  level  at  Turrach,  in  Carinthia,  magnesite 
is  found  embedded  in  the  dolomite,  from  which  it  is  easily  distinguished  by  its 
brown  colour,  due  to  the  presence  of  iron.  The  strata  vary  from  3  to  60  feet 
in  thickness ;  and  the  ratio  of  ferro-carbonate  to  magnesium  carbonate  from 
3-8  to  14  per  cent.  The  crystalline  structure  of  the  magnesite  also  differs 
from  the  granular  appearance  of  the  dolomite.  The  formation  of  these 
deposits  of  ore  and  magnesite  has  been  due  to  volcanic  action,  and  the  district 
still  contains  many  hot  springs.  Where  these  well  up  from  the  lower  strata, 
they  contain  much  iron ;  if  they  come  from  the  upper  strata,  they  are  rich  in 
magnesite.  It  is  thus  in  the  higher  levels  that  the  latter  is  purest,  and  best 
repays  mining.  E.  M.  D. 


Occurrence  of  Samarskite  and  other  Minerals  in  the  Nellore  District, 
Madras  Presidency,  India. — By  G.  H.  Tippee.  Fee.  Geol.  Surv.  India, 
1911,  vol.  xli.,  pages  210-213. 

Except  for  one  specimen  said  to  have  been  found  in  the  Tinnevelly  district, 
samarskite  is  known  to  occur  only  in  the  Sankara  mica-mine,  Rapur-taluq, 
Xellore  District,  Madras.  Like  all  the  mica-mines  in  Xellore,  this  is  merely 
an  open  quarry  in  pegmatite,  which  here  forms  a  large  lenticular  mass,  the 
most  prominent  feature  bejng  a  large  boss  of  quartz.  The  segregation  of  the 
constituents  of  the  pegmatite  into  large  masses  is  very  well  marked.  The 
large  boss  of  quartz  is  surrounded  almost  completely  by  massive  white  felspar. 
The  quartz  is  composed  of  interlocking  grains,  and  contains  garnets  and 
minute  flakes  of  mica.  The  garnets  are  very  ferriferous,  and  have  in  the 
weathered  zone  become  limonite.  The  felspar  is  of  two  kinds,  one  extremely 
hard  and  massive  (microcline),  and  the  other  somewhat  softer,  composed  of 
parallel  intergrowths  of  two  felspars,  the  exact  nature  of  which  has  not  yet 
been  determined.  They  are  both  often  so  cleaved  that  it  is  possible  to  split 
them  into  comparatively  thin  plates.  Along  cracks,  weathering  to  a  blue-grey 
tenacious  clay  has  been  considerable. 

There  are  no  indications  of  a  continuous  vein  of  the  mineral,  neither  is  it 
possible  to  form  any  estimate  of  the  amount  present  in  the  rock  ;  but  very 
often  the  finding  o-f  one  mass  of  the  mineral  leads  to  the  discovery  of  another. 
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Although  the  rock  in  which  the  mhiht.i1  occurs  i-  pari  of  1 1n-  pegmatite  mate, 
it  i-  quite  imp  whether  it  is  in  any  way  continuous  in  depth. 

In  addition  to  the  Bamarskite,  two  othei  uranium-bearing  minerals  • 

resembles  allanite  in  its  mode  of  occurrence.     It  occurs  as  long 
blacl  embling   tourmaline   in   the   garnet-mica-felspar-rock,   sur- 

rounded  by  a  translucent  brownish  epidote-like  mineral.  The  third  mineral 
has  been  identified  as  a  hydrated  variety  of  zircon,  containing  uranium,  and 
particularly  resembles  that  variety  described  as  cyrtolite.  It  has  been  found 
<l>  in  association  with  the  samarskite,  and  (2)  abundantly  in  the  derompo-^-d 
irl-par  abutting  on  the  quartz-boss.  It  occurs  in  large  Bheaf-like  ag 
of  crystal-  terminated  by  crystal-fai  A.  P.  A    8 
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Sinking:  Operations  at  the  Norma  Shaft,    Kattowitz,    Upper   Silesia.— By 

B.  c  (Ilt.i.achsk.v.    Journ.  Chern.,  Met.,  ct-  Min.  Soc.  S.  Africa,  L911, 

vol.  xii.,  pages  43-48. 

The  shaft,  which  was  to  have  a  finished  diameter  of  about  10  feet,  was 
sunk  as  an  upcast  fan-shaft  for  the  ventilation  of  an  extension  of  the 
Ferdinand  Colliery  workings,  for  sand-filling  pipes,  and  for  the  purpose 
of  lowering  timber  for  use  in  the  workings  in  that  portion  of  the  mine.  A 
bore-hole  was  previously  put  down  to  ascertain  the  character  of  the  ground 
to  be  passed  through,  and  it  was  proposed  to  utilize  the  bore-hole  for  the 
unwatering  of  the  shaft  during  sinking  operations,  the  water  to  pass  down 
the  bore-hole  into  the  workings  below,  and  thence  to  be  pumped  to  the 
surface  from  another  shaft.  The  bore-hole,  which  was  commenced  with  a 
diameter  of  about  17£  inches,  and  was  lined  throughout  with  iron  pipes, 
did  not  indicate  the  presence  of  any  large  quantity  of  water  in  the  quicksand. 
No  difficulty  was  experienced  during  the  first  50  feet  of  the  sinking  of  the 
shaft,  the  timber  holding  fast  and  showing  no  signs  of  breakage.  Three  iron 
girders  were  placed  across  the  sides  of  the  shaft,  with  the  object  of  carrying 
the  weight  of  the  timbering;  iron  rails  as  stringers  wrere  hung  from  the 
girders  at  intervals  of  40  inches,  and  bolted  to  the  timbering  at  intervals. 
By  these  means  a  depth  of  65J  feet  was  reached,  at  which  point  the  timbering 
showed  signs  of  movement,  and  opened  in  several  places.  The  timbering 
was  renewed  and  strengthened,  and  sinking  was  continued;  but,  as  the 
bottom  of  the  shaft  was  now  in  sand  containing  water,  the  work  became 
very  difficult,  as  the  sand  ran  into  the  shaft  from  the  sides,  and  it  was 
decided  to  cease  -inking,  for  the  time  being,  after  reaching  a  depth  of  82  feet. 
It  was  impossible  to  abandon  the  shaft,  as  during  the  time  that  the  ^2  feet 
was  being  sunk  work  had  also  been  carried  on  from  below  upwards,  and  about 
3!)4  feet  had  been  completed.  The  total  depth  of  the  coal-seam  was  634  feet. 
A  second  attempt  was  therefore  made  to  continue  the  sinking  by  means  of 
iron  tubbing  forced  down  by  hydraulic  jacks. 

The  surface  around  the  shaft-mouth  had  sunk  and  cracked  in  many  places, 
and  the  old  wooden  headgear  was  tilted  to  one  side;  this  was  removed,  and  the 
ground  around  the  shaft-mouth  was  filled  up  with  ashes  and  stones.  Brick 
foundations  were  then  built,  a  new  iron  headgear  erected,  and  the  work  ol 
clearing  the  old  shaft  and  retimbering  it  was  commenced.  The  new  shaft 
was  made  somewhat  wider,  namely,  16V  feet  from  side  to  side,  and  in  the 
form  of  an  octagou,  and  the  timbering  for  the  first  40  odd  feet  was  built  up  on 
an  altered  system.     At  this  depth  a  bed  was  made  for  the  timber  to  rest  upon, 
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and  the  shaft  was  continued  with  the  same  diameter  as  in  the  old  shaft, 
In  this  way  another  25|  feet  of  shaft  was  successfully  timbered,  but  at  this 
point  it  was  decided  not  to  proceed  further  with  this  system,  but  to  commence 
with  the  installation  of  the  tubbing.  The  renewed  timbering  had  now  reached 
a  depth  of  66i  feet,  thus  leaving  16i  feet  of  the  old  timbering  below.  Of  this 
16£  feet,  13  feet  was  filled  up  with  ashes  and  small  stones;  on  the  top  of 
this  was  laid  down  a  cement  floor  about  20  inches  thick,  and  on  the  cement  a 
timber  platform  4£  inches  thick  was  laid,  an  opening  being  left  in  the  centre 
of  all  three  for  the  passage  of  the  bore-hole  pumping  pipes,  and  from  this 
platform  the  tubbing  was  built  up. 

Before  proceeding  to  place  the  cutting-shoe  and  tubbing  in  position, 
some  device  was  necessary  to  ensure  that  the  tubbing  would  sink  vertically. 
For  this  purpose  old  shaft-guides  were  employed,  six  of  which  were  bolted 
to  the  shaft-timbering,  care  being  taken  to  place  them  exactly  vertical,  so 
that  when  the  tubbing  was  built  up  only  about  0'4  inch  play  was  left.  Details 
are  given  of  the  cutting-shoe,  the  weight  and  dimensions  of  the  segments 
of  tubbing,  the  anchor-ring  and  anchor-bolts,  the  pressure-ring  and  pressure- 
shoe,  etc. 

The  first  portion  of  the  resumed  sinking  consisted  in  removing  the  timber 
platform  on  which  the  cutting-shoe  rested,  and  the  cement  floor  below,  the 
tubbing  sinking  as  the  cement  was  broken  from  under  it.  The  sinking  through 
the  13  feet  of  ash  was  next  proceeded  with.  The  tubbing  sank  gradually,  owing 
to  its  own  weight;  but,  in  order  to  assist  it  to  do  so  evenly,  one  hydraulic  jack 
was  occasionally  used  whenever  one  side  of  the  tubbing  showed  signs  of  stick- 
ing, the  hydraulic  jacks  being  placed  between  the  uppermost  ring  of  tubbing 
and  the  pressure-shoe.  "When  only  a  little  over  3  feet  of  ash  remained  to  be 
removed,  more  hydraulic  jacks  were  used  to  force  the  tubbing  in  advance,  and 
then  water  and  sand  commenced  to  flow  into  the  shaft  from  below.  Sinking  now 
became  difficult  and  slow,  as,  although  more  jacks  were  applied  (with  the  object 
of  forcing  the  cutting-toe  as  far  as  possible  in  advance),  it  was  found  to  advance 
very  little,  as  the  old  timber  and  iron  rail  used  to  support  the  first  shaft  had 
been  forced  inwards  below  the  cutting-toe.  In  order  to  remove  the  obstruc- 
tion and  continue  the  sinking,  a  strong  circular  timber  platform  was  built 
and  placed  on  the  bottom  of  the  shaft.  Strong  timber  was  placed  across  the 
shaft  and  fixed  in  the  tubbing,  so  as  to  prevent  the  platform  from  rising. 
From  these  cross-pieces,  vertical  timbers  descended  to  the  platform  and  were 
wedged  tightly,  and  the  platform  thus  prevented  the  further  inflow  of  sand. 
As  the  platform  was  made  in  several  sections,  sinking  now  proceeded  by 
removing  one  section  at  a  time,  and  sinking  in  the  small  opening  thus  made. 
The  section  was  then  fixed  a  little  lower  down,  and  the  next  section  was  treated 
in  a  similar  manner.  By  such  slow  means  sinking  was  continued  until  many 
of  the  obstructions  to  the  progress  of  the  cxitting-toe  had  been  removed,  and 
the  jacks  were  then  able  to  overcome  the  resistance  of  the  others.  After  this 
the  work  proceeded  more  rapidly,  as  the  tubbing  could  now  be  forced  well  in 
advance  of  the  sinking,  and  the  timber  platform  was  removed.  The  sand  did 
not  contain  as  much  water  as  had  been  anticipated,  and  as  it  was  of  a  clayey 
nature,  the  rapid  flow  of  the  sand  into  the  shaft  was  prevented.  No  winding 
of  the  material  was  necessary,  because  all  of  it  was  run  through  the  bore-hole, 
and  used  as  filling  material  for  the  old  workings  below. 

As  the  sinking  proceeded,  the  sand  became  increasingly  clayey,  and 
contained  less  and  less  water.  The  forcing  of  the  tubbing  through  this 
material  then   became    a    matter  of   difficultv,   and  eventuallv    it    was   found 
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n,i|  ,,--,1.1.     to    foffCC    the    tubbing   down    any   farther.      Six    hydraulic    pel. - 
I ,  l>ut  the  only  it- ii  It    wa-  to  i  rack  lour  segment  -  ol  the  tubbing.      In  t] 

circumstances   it    was  decided   bo   advance   without    the  tabbing,   which    bow 
tied  a  depth  of  i_'7  feet j   and,  alter  sinking  had)  beei  oanturaed 

eet,  the  (day  wac  oi  ,,,  strong  a  nature  that  preparation-  ••■  a  ■  made  tor 
brickwork  to  be  built  up  from  it.  Thin  brickwork  was  3$  feet  thick,  and 
built  u|j  until  it  came  under  the  cut  1  ing-.»lioe,  when  it  was  291  inches  thick. 
Between  the  brickwork  and  the  cutting-toe  a  ring  of  iron  G  inchc  widt 
0  l  nnh  thick  was  placed,  and  it  was  found  possible  to  force  the  tubbing 
tightly  down  upon  it.  The  work  was  now  practically  completed,  and 
remaining  6SJ  feel  was  sunk  in  the  usual  manner,  until  the  connexion  was 
made  with  the  finished  portion  of  the  shaft  below,  this  remaining  portion  of 
the  shafl  being  brick-walled  throughout,  and  the  shaft  completed. 

The  total  cost  of  the  material  and  labour  used  for  sinking  the  upper 
portion  of  the  shaft  down  to  the  walling  below  the  cutting-shoe,  a  depth  of 
bill  ii.t,  was   E5,318,  which  works  out  at  about  c£39  10s.  per  foot. 

A.P.A.S. 

Expcrimants  with  a  Laegs  Compressed-air  Pick-Quick  Coal-cutting 
Machine. — By — .  Weise.  Zeitschr.  f.  Berg~,  Jin",  u.  Salinenwes.,  1011, 
vol.  lix.,  pages  358-36G. 

The  author  describes  the  introduction  and  results  obtained  with  the 
Pick-Quick  coal-cutting  machine  in  the  hard-coal  of  the  Karl  S«am  of  the 
Victoria  Pit,  Gerhard  Colliery,  Louisental.  The  machine  used  ha-  a  length  of 
lOi  feet  (3-2  metres),  a  height  of  21 V  inches  (0-546  metrei,  and  a  breadth 
without  cutting-rod  of  45!  inches  (115  metres).    Its  net  weight  is  1'88  t 

The  machine  can  cut  to  an  extreme  depth  of  4i  feet  (1-35  metres),  the 
average  cut  being  from  40  to  47  inches  (1  to  1-2  metres).  The  compressed-air 
driving-engine  of  22  horsepower  has  lour  cylinders,  5-6  inches  (143  millimetres) 
in  diameter  by  5  inches  (126  millimetres)  stroke,  with  cut-off  at  3*66  inches 
(93  millimetres;.    The  cranks  are  set  at  90  degrees  to  one  another. 

The  machine  in  reality  only  works  half-time.  The  other  half  of  the  time 
is  taken  up  in  changing  cutters,  in  oiling,  making  the  necessary  preparation-, 
etc.  The  work  done  per  shift  was  fo\md  to  be  about  25  per  cent,  more  than 
that  done  by  manual  labour,  while  less  blasting-material  was  needed,  and 
various  incidental  advantages  showed  themselves.  The  coals  won  contained  a 
larger  percentage  of  round  than  usual.  A  good  roof  was  found  essential  to 
successful  work.  The  machine  cost  ,£440  (8,976  marks)  in  1908.  L'p  till  May, 
1911,  =£640  (13,000  marks)  were  paid  for  fittings  in  connexion  with  it,  renewals, 
etc.  It  had  meanwhile  worked  during  446  days.  The  life  of  the  machine  is  set 
at  600  working  days.  It  is  estimated  to  cost  247  shillings  (25-21  marks)  per 
working  day. 

The  advantages  resulting  from  the  use  of  the  machine  are :  (1)  one-quarter 
more   work  done,  combined  with  a   reduction  in   the   maintenance   expenses; 

(2)  an  increase  in  the  size  of  lump-coal,  combined  with  cleaner  winning;    and 

(3)  a  considerable  reduction  in  the  blasting  work  required.  A.  II.  L. 


Wunderlich    Method    of    Coal-screening. — By    Prof.    — .    Waltl.       (Esterr. 
Zeitschr.  f.  Berg-  u.  II  iittt  /"/-.,  1911,  vol.  lix.,  page  377. 

In   this   system    the   coal   is   first    washed,    then    sorted   and    classified    by 
pneumatic    and    hydraulic    apparatus.     After    the    large    coal    and   dust    have 
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been  withdrawn,  the  size  of  the  coal  remaining  for  treatment  varies  from  3 
to  4  inches  in  diameter.  The  next  classification  is  pneumatic,  by  means  of 
an  air-blast.  The  coal  is  passed  on  to  a  series  of  perforated  steps,  with  an 
adjustable  gradient,  and  the  air  blown  through  the  interstices.  Care  is 
taken  that  the  gradient  is  never  so  steep  as  to  break  the  coal.  The  finer 
coal,  up  to  a  quarter  of  an  inch  (7  millimetres),  is  carried  by  the  air-blast  into 
chambers  fitted  with  dampers,  where  it  is  sorted.  The  strength  of  the  air- 
blast,  the  gradient  of  the  steps,  and  the  arrangement  of  the  dampers,  can  be 
regulated  by  hand,  and  determine  the  graduated  classification  of  the  coal. 
The  larger  coal  falls  through  the  steps,  and  is  conveyed  to  the  washer.  One 
washing  is  said  to  suffice  for  separating  the  coarse  refuse,  shale,  and  rock,  and 
the  clean  coal  passes  to  three  screens,  moving  on  endless  belts,  each  screen 
having  a  different  mesh.  The  passage  of  the  coal  is  directed  by  guide-plates, 
which  also  serve  to  impart  a  spiral  motion  to  the  water  running  over  the 
screens.  The  thickness  of  the  layer  of  coal  varies  from  ]i  inches  ("0  ::iiili- 
inetres)  on  the  first  screen,  with  an  output  of  62  cubic  feet  per  minute,  to 
J  inch  (8  millimetres)  on  the  lowest  and  last,  with  an  output  of  21-V  cubic 
feet.  As  the  motion  is  continuous,  very  little  coal  rests  at  a  time  on  any 
of  the  screens,  and  hence  the  classification  is  said  to  be  more  complete.  The 
water  falling  through  from  belt  to  belt  is  withdrawn  at  the  bottom,  and  sent 
on  by  a  centrifugal  pump  to  be  used  over  again.  The  chief  novelties  claime:! 
for  the  system  are  the  stepped  sorter,  and  the  air-blast  through  it. 

E.  M.  D. 

Transport  from  the   Face   in  the   Cro;.n   Collieries   at  Saarbriicken. — By 

Karl  Hochstrate.     Zeitschr.  f.  Berg-,  Htitt.   u.    i  -..  1011,  vol. 

lix.,  pages  405-423. 

Mechanical  transporters  of  mine  materials  are  being  used  in  the  Saar 
district  in  increasing  degree,  more  particularly  iu  connexion  with  pipe-led 
gobbing,  but  are  good  for  the  transport  of  solid  materials  also.  In  the  Stats- 
owned  pits  about  160  sets  of  plant  are  at  work  dealing  with  2,140.000  tons, 
that  is,  with  193  per  cent,  of  the  whole  amount  transported  in  the  district. 

In  the  Saar  district  only  vibrating  conveyors  are  used,  but  these  in 
great  variety.  Descriptions  of  them  with  sketches  are  given.  A  dsscription 
is  also  given  of  the  methods  of  their  application  in  actual  work.  The  occur- 
rence of  faults  and  troubles  has  rather  favoured  their  introduction  than 
otherwise.  The  transportation  by  means  of  vibrating  conveyors  costs  from 
l|d.  to  ljd.  (10  to  15  pfennigs)  per  ton,  and  there  are  savings  in  wages 
and  timber  in  connexion  with  their  use.  As  regards  safety,  the  reports  are 
favourable,  and  the  simplification  of  the  winning  arrangements  as  a  1 
of  the  application  of  the  transport  and  pipe-line  systems  combined  has 
improved  the  ventilation  and  lessened  the  dangers  from  gas.  It  is  considered, 
however,  that  the  economical  advantages  of  the  mechanical-transporter  system 
are  not  yet  clearly  demonstrable  by  figures,  although  greater  safety  and 
improved  conditions  of  working  are  achieved  by  the  use  of  such  appliant 

A.  E.  L. 

Winding-ropes  in  Germany. — Anon.     Org.  Indus.,  1911,  Xo.  25. 

Hemp,  manila-fibre,  and  iron-wire  ropes  are  now  almost  entirely  abandoned 
for  winding  in  German  mines,  only  steel-wire  ropes,  round  or  flat,  being 
used.  Owing  to  this  measure  the  number  of  breakages  has  been  reduced  to 
about  1  per  cent,  yearly,  as  compared  with  13  to  16  per  cent,  with  other  ropes 
formerly  employed. 


26  NOTES   01     P  \i'l  ttfi    in    I  OLONl  w.    LND    i  OBJ  [Git 

The  mining  Btatistica  oi  tin-  Dortmund,  Breslau,  and  Saarbriicken  inspec- 
tion districts  for  the  l;i -.t  working  year  show   that   the  mean  life  of  flat  ami 
round  Bteel-wire  ropes  in  those  districts  respectively  was  356  ami  147,  503  and 
571,  ami    i  •  i  and  512  days.     The  low  figures  "t   Dortmund  and  Breslau 
attributed  t<>  tin'  use  of  the  Kcepe  system,  for  1 1 1 « -  ropee  "t  which  tin-  inapt 
fix  tin'  length  nt  service,  irrespectively  >>t  wear.  J.  W.  P 


Sand-filling    for     Metal-mines.       I!v     William     II.     Storms.        1''hij.     ,i     M  in. 

Journ.,  l'.'l  1 ,  vol.  xeii.,  ;  :     587. 

mthor  considers  thai  there  i-  nothing  impracticable  in  Band-filling 
for  metal-mines  where  the  conditions  are  Buch  that  the  Bystem  can  be  econ- 
omically applied — that  is,  it  must  lie  lower  m  cost  than  any  other  method, 
[mportanl  factors  in  the  successful  (economically  and  mechanically)  employ- 
ment of  sand-filling  are  the  dip  of  the  vein,  the  method  of  mining,  and  the 
situation  of  the  available  sand  with  reference  t<>  the  shafl  or  other  channel 
through  which  the  sand  may  lie  introduced  into  the  mine-workings. 

In  Western  Australia  mill-tailings,  which  may  contain  up  to  25  per  cent. 
nt  moisture,  are  sent  into  the  mine  through  Bhafts  from  the  surface.  The  sand 
i-  distributed  by  means  of  a  belt-conveyor  placed  on  an  old  level  running  over 
the  stopes  to  lie  tilled  below,  ks  Band-filling  ha-  been  in  vogue  in  these  mines 
for  the  last  It  years,  it  may  be  said  that  the  practice  has  now  passed  the 
ui  experiment.     The  cost  works  out  at  about  lOd.  per  ton  of  ore  extracted. 

If  the  sand  be  poured  in  at  one  end  of  the  -tope,  the  solids  will  settle  at 
the  end  beneath  the  entry-pipe,  and  gradually  pile  up  there,  sloping  at  a  low 
angle.  All  superfluous  water  should  be  got  rid  of  as  speedily  as  possible. 
A-  in  nearly  every  instance  the  mill,  and  consequently  the  tailing-pile,  are 
at  a  lower  level  than  the  collar  of  the  shaft,  the  sand  must  b«  elevated  or 
else  introduced  into  the  mine  through  a  shaft,  winze,  or  bore-hole,  sunk  at 
some  lower  point  on  the  surface,  and  connecting  with  the  stopes  below.  In 
many  place-,  a  tunnel  can  be  driven  at  a  lower  level  than  the  mill,  which  can 
be  connected  with  the  workings  and  thus  facilitate  the  handling  of  the 
material.  A  mixture  of  about  2  parts  of  sand  to  1  part  of  water  by  weight 
will  flow  on  a  gradient  of  1  in  5.  Clean,  sharp  sand  does  not  constitute  an 
ideal  filling-material,  as  when  rid  of  water  it  will  run  if  a  bulkhead  breaks. 
A  mixture  of  -ami,  clay,  rock,  slag,  and  other  dibris,  as  used  at  certain 
Silesian  coal-mines,  has  sufficient  porosity  to  permit  of  the  water  escaping,  and 
later  becomes  a  solid  mass,  which  can  only  be  broken  by  a  hammer. 

Under  pressure,  sand  may  be  carried  as  far  as  3,600  feet  horizontally  from 
the  point  of  discharge.  The  size  of  the  pipe  used  will  naturally  affect  this 
distance,  as  there  will  be  less  friction  in  a  large  than  in  a  small  pipe.  If,  in 
any  case,  the  pressure  required  is  found  to  lie  too  great — which,  however,  is 
improbable,  owing  to  friction — the  pipe  may  be  broken  into  two  or  more  units 
with  a  hopper  at  the  top  of  each  unit.  The  principal  difficulty,  in  the  applica- 
tion of  the  method  to  mines  such  as  those  on  the  Rand,  seems  to  have  been  the 
construction  of  long  bulkheads  at  the  bottom  of  extensive  stopes,  such  a.-  would 
safely  hold  the  load  of  -and  and  water  poured  in  upon  them  from  above.  It  has 
been  estimated  that  the  total  pressure  upon  a  bulkhead  -100  feet  long  and 
6  feet  high,  in  a  stupe  lying  at  30  degrees,  with  dry  sand-tilling  piled  to  the 
height    of   200   feel    on    the    stope,    i-    about    10,800  tons,    or   9,000    pounds   per 

ire  loot.  Thoroughly  wet  sand  will  weigh  about  120  pounds  per  cubic 
which   would   greatly   increase  the   weight   on  the  bulkhead.     It   is  quite 

: nt  that  the  construction  ot  long  bulkhead-,  such  as  those  described,  at  or 
near  the  bottom  of  a  -tope,  i-  not  the  safest  way  of  holding  back  the  sand.    If 
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it  is  run  in  wet,  the  sand  will  settle  and  some  water  will  rise  to  the  surface  of 
the  sand,  and  this  may  be  drained  or  pumped  away;  while  some  of  the  water 
will  surely  find  its  way  out  through  holes  and  interstitial  spaces  in  the 
bulkhead,  and  even  in  the  surrounding  rocks  themselves,  if  the  pressure  be 
great.  Anything  that  could  become  a  tributary  cause  to  a  headlong  rush  must 
be  carefully  avoided,  and  to  the  writer  it  appears  that  a  long  bulkhead  might 
possibly  give  way  under  pressure,  and  result  in  such  a  catastrophe.  For  this 
reason  it  seems  desirable  that  some  other  form  of  supjiort  than  a  wooden, 
or  even  concrete  bulkhead,  or  "barrier,"  is  desirable.  He  suggests  that 
the  better  plan  would  be  to  leave  a  solid  block  of  ore,  from  10  to  15  feet 
thick,  over  the  gangway,  and  to  cut  through  it  only  at  such  places  as  are 
necessary  for  manways,  for  ventilation,  and  for  shoots.  This,  together  with 
shrinkage  stoping  (drawing  away  only  sufficient  broken  ore  to  make  room  for 
the  miners  at  the  top  of  the  stope),  should  make  sand-filling  possible  at  any 
locality  where  this  mining  method  can  be  applied.  When  the  stope  is  finished, 
the  broken  ore  may  be  drawn  out,  the  shoot-holes  and  manways  sealed  by  heavy 
timber  bulkheads — in  which  provision  has  been  made  for  the  seepage  of 
water  through  filters — and  the  mill-pulp  run  into  the  abandoned  stope.  Later 
the  solid  "backs"  left  over  the  gangways  could  be  mined,  if  the  filling  became 
solid  and  coherent;  if  not,  these  horizontal  pillars  could  be  robbed  as  far  as 
might  be  considered  safe.  If  the  ore  that  must  be  lost  is  of  so  high  a  grade 
as  to  increase  greatly  the  expense,  then  the  mine  is  rich  enough  to  be  worked 
by  some  other  method  which  will  permit  of  the  removal  of  all  the  ore. 

A.  P.  A.  S. 

Pipe-led   Gobbing:  at  the  Crown  Colliery,   Saarbrucken. — By  — .   Voi.mer. 
Zeitschr.  f.  Berg-,  Hiitt.  u.  Salinenwes.,  1911,  vol.  lix.,  pages  366-404. 

The  pipe-line  gobbing  method  was  introduced  into  the  Saar  district  in 
1903,  and  is  now  applied  by  twenty  independent  installations  in  the  State- 
owned  pits.  About  =£70,000  (1,400,000  marks)  of  capital  are  invested  in  it, 
and  the  length  of  the  conveying  pipes  is  about  126,000  feet  (38,400  metres). 

The  gobbing  consists  of  refuse  from  the  pit  in  question  and  neighbouring 
works  and  an  increasing  degree  of  sand.  Weathered  pit-heap  material  is 
very  largely  used.  Sand,  which  is  the  most  suitable  material,  is  dear. 
Including  conveying,  it  costs  from  0-374  to  1"05  shillings  per  cubic  yard  (0-5  to 
1-4  marks  per  cubic  metre).  The  sand  is  applied  sometimes  in  a  dry  and 
sometimes  in  a  wet  state — in  the  former  case  by  ropeway  or  other  ordinary 
systems,  and  in  the  latter  by  pipe-lines  at  inclinations  of  5  to  7  degrees.  The 
pumping  centre  is  generally  near  a  shaft,  either  at  bank  or  below  ground. 

The  arrangement  of  the  installation  is  described  by  the  aid  of  sketches, 
as  also  are  the  methods  of  working  the  coal  with  which  the  system  is 
associated.  The  cost  of  the  system  as  applied  in  the  Saar  district  is  in 
general  from  075  to  1'5  shillings  per  cubic  yard  (1  to  2  marks  per  cubic  metre). 
It  is  thus  less  than  that  given — 0'75  shilling  per  cubic  yard  (1  mark  per  cubic 
metre) — as  the  average  for  the  thicker  seam  workings  in  Upper  Silesia.  In 
some  cases  this  lower  cost  is  attained  in  the  Saar  district. 

A  number  of  tables  of  costs  in  different  pits  are  given.  The  system  is 
often  dearer  per  cubic  metre  than  manual  labour,  but  it  is  more  effective  than 
the  latter  in  filling  up  and  in  easing  the  earth-pressure.  The  system  sets 
men  free  for  other  work,  and  it  tends  towards  a  diminution  of  accidents. 
Thick  seams  are,  by  its  aid,  sometimes  workable  in  one.  It  has  advantages  in 
connexion  with  the  avoidance  and  extinction  of  fire.  Subsidences  of  the 
surface  of  the  land,  which  the  system  was  to  prevent,  occur  much  as  under 
former  conditions.  A.  E.  L. 


N'OTES    "i     PAP1  BE    in    I  QLOK1  \L   and    FOR]  IGM 
Subsidence*    in    Upper    Sileuian    Coal-mines.  — liy    — .     Bl'NTZEL. 

/'.  Berg-,  Unit,  u.  Salinerueea.,  1 1* 1 1 ,  vol.  li.v. 

III.    tilling  (i |>  of  old  workings  with  Band,  .  in  a 

fluid  state  through  pipes  has  been   practised   in    Dppei    Bileaia   for  about  10 

^ < i ■  •  1  tin-  effect  of  this  in  diminishing  subsidences  has  been  watched  and 

led. 
Particulars  ol  fourteen  different  applications  <>r  this  method  are  given  in 
tabular  form,  and  are  further  discussed  and  illustrated  by  sketches.     Bubsid- 
comparatively  small  in  degree,  occurred  in  all  tl  The  nature 

of  the  gobbing-material  and  the  degree  of  care  exercised  in  it-  application 
are  noted  in  the  table.      The  subsidence  occurs  gradually  and  with  ml   breaks, 
and  its  amount   may   lie   from  0*3  to  7'8  per  cent,   of  the  height   <>f  the 
worked  out,  whereas  when   the   roof  is  alio,  1   in   the  old   way,   from 

it.  i-  ml  uncommon.  The  main  fall  of  the  ground  shows  itself 
immediately  after  the  removal  of  the  supports,  and  is  followed  very  gradually 
liy  the  after-subsidence   effects,   which   are  still   proceeding.  A.  Et.  L. 


Coal-dust   Explosions. — By  Geobgk  S.  Kick.     Bur.   Mines,   Miners'  Circular 
No.  3,  1911,  pages  l--"-'. 

circular  contains  much  useful  information  on  the  origin,  distribution, 
and  properties  oi  coal-dust  ;  the  causes  and  prevention  of  coal-dust  explosions; 
the  niothod>  of  keeping  coal-dust  from  being  dangerous;  and  a  list  of  the 
precaution-  to  lie  observed  in  order  to  lessen  the  risk  of  a  dust-explosion  in  a 
mine  working  a  coal  that  produces  inflammable  dust.  The  mining  engineei 
the  Bureau  of  Mines,  from  the  experiments  which  they  have  made  and  from  the 

-  which  they  have  gathered  in  examining  hundreds  of  coal-mines,  believe 
that  explosions  oi  coal-dust  can  he  prevented  by  proper  care;  and  that,  al- 
though the  u-e  of  any  one  of  the  methods  deseribed  in  the  circular  may  be 
difficult  and  expensive  under  some  conditions,  there  will  be  little  dauger  of  a 
wide-spread  dust-explosion  at  a  mine  where  any  one  of  the  methods  is  properly 
carried  out. 

Although  in  many  mines  great  pains  are  taken  to  protect  the  miners  from 
most  of  the  dangers  of  mining,  the  precautions  regarding  dry  coal-dust  are 
not  always  complete.  Some  operators  who  keep  the  main  roads  free  from  dry 
coal-dust  do  not  make  sure  that  in  all  parts  of  the  mines  the  dust  is  in  a 
harmless  condition.  Hence  it  sometimes  happens  that  a  blown-out  shot  or  a 
small  explosion  of  gas  sets  fire  to  the  dust  in  a  dry  room  or  a  dry  heading,  and 
the  resulting  explosion  crosses  an  area  that  was  kept  sufficiently  damp  to 
prevent  a  dust-explosion  from  originating  within  it.  After  a  dust-explosion 
has  developed,  the  shock  and  the  flame  are  so  strong  that  slightly  damped 
coal-dust  may  Ke  caught  up  and  ignited  to  spread  the  explosion.  A  dry  area 
usually  contains  more  dust  than  can  be  completely  burned  by  the  oxygen 
that  i-  present.  Hence,  if  an  explosion  obtains  a  good  start  in  such  an  area, 
it  may  have  strength  enough  to  carry  burning  and  unburned  dust  into,  and 
perhaps  across,  a  damped  area.  The  latter,  although  it  may  furnish  ii" 
coal-dust,  can  supply  the  oxygen  needed  to  burn  the  dust  carried  over  from 
the  dry  area.  In  a  recent  mine  disaster  in  the  United  States  the  explosion 
travelled  1,500  feet  along  a  slope  that  had  been  washed  down  with  hose  just 
before  the  explosion,  and  even  had  a  wet  floor  after  the  explosion.  The 
explosion  burst  forth  from  the  slope-mouth  in  a  great  flame,  and  deposited 
much  coked  dust  on  the  timbers  of  the  trestle.  The  flame  and  the  thick 
crusts  of  coked  dust  showed  how  great  was  the  quantity  of  unburned  dust  and 
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gases  that  had  been  carried  for  1,500  feet  along  a  slope  that  was  so  damp  that 
it  might  hare  been  considered  safe.  Such  examples  prove  how  important  it  is  to 
keep  a  dust  explosion  from  starting,  and  there  is  only  one  way  to  do  that, 
namely,  to  keep  the  dust  in  all  parts  of  the  mine  damp  or  otherwise  inactive, 
and  to  take  every  other  known  precaution. 

A  list  of  "precautions"  to  be  observed  in  a  mine  working  a  coal  that 
makes  inflammable  dust,  in  order  to  lessen  the  rush  of  a  dust-explosion,  is 
appended  to  the  circular.  A.  P.  A.  S. 

Drying    Coal-dust    by    the    Mine-ventilation    Current. — By    — .    Hatzfeld. 
Zeitschr.  f.  Berg-,  Hull.  u.  Salinenwes.,  1911,  vol.  lix.,  pages  424-4G0. 

Premising  that  coal-dust  may  explode,  or  may  help  to  extend  an  explosion 
from  one  accumulation  of  gas  to  another,  the  author  discusses  means  of 
avoiding  these  dangers.  Such  are  the  Meissner  air-moistening  method,  the 
removal  of  the  causes  of  ignition,  temporary  precautions  to  precede  the  firing 
of  shots,  and  the  arresting  of  explosions  of  already  wide  extent.  The  success 
of  air-moistening  depends  on  the  degree  of  its  application.  Experiments  at 
the  Konig  Colliery  at  Xeunkirchen  showed  that  dust  from  the  richer  coals 
is  inflammable  in  relatively  high  degree,  coarseness  of  grain  tending  to 
increase  the  danger.  The  experiments  were  made  on  coal  from  a  single  pit, 
and  the  analysis  of  these  gave:  volatile  ingredients,  3385  per  cent.:  water, 
3-82  per  cent.;  and  ash,  275  per  cent.  Certain  minima  of  quantity  and 
density— the  latter  not  very  high — were  necessary  conditions  of  explosion. 
Of  importance,  also,  was  the  quantity  of  the  explosive  material  used.  Dust 
ignited  more  readily  when  stirred  up  than  when  at  rest.  Experiments  showed 
that  the  addition  of  a  quarter  of  its  volume  of  water  rendered  coal-dust  non- 
iuflammable.  When  the  dust  was  only  sprinkled,  an  addition  of  at  least 
two-thirds  of  its  volume  was  necessary  for  this.  Further  experiments  gave 
rather  higher  percentages  for  thorough  mixtures  of  coal-dust  with  water 
ranging  up  to  28  per  cent,  of  its  volume,  but  for  the  conditions  of  practice 
the  addition  of  1£  parts  of  water  to  1  part  of  coal-dust  was  necessary.  In  view 
of  the  drying  effect  of  the  ventilation,  2  parts  of  water  to  1  part  of  coal-dust 
might  be  needed. 

Nozzle-spraying  did  not  give  very  satisfactory  results.  For  the  arresting 
of  an  extensive  explosion,  successful  French  methods  are  cited,  in  which  water 
in  buckets  or  stone-dust  on  boards  was  hung  from  the  roof  to  be  knocked 
down  by  the  advance  gust  of  air  preceding  the  blast  of  ignited  gas.  The 
results  of  the  German  experiments  are  given  in   a  series  of  tables. 

A.E.L. 


Combating  the  Effects  of  Coal-dust  in  Explosions. — By  Victor  Wattetxe. 
Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  685-698. 

Among  the  useful  recommendations  contained  in  the  provisional  instruc- 
tions addressed  to  the  Corps  of  Mining  Engineers  by  the  French  Minister  of 
Public  Works,  great  importance  is  attached  to  the  "barrier-stops"  (arrets- 
harrages),  which  are  destined — by  the  automatic  tipping,  or  pouring  out,  caused 
by  the  explosion  itself,  of  extinguishing  substances  (water  or  incombustible 
to  arrest  an  explosion,  even  if  it  has  already  begun,  over  a  great 
length,  and  thus  isolate,  as  regards  the  extension  of  an  eventual  explosion, 
the  various  working-places  of  one  and  the  same  colliery.  This  great  import- 
ance is  due  as  much  to  the  efEcacity  of  the  method  itself  as  to  its  easy 
application. 
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ingement  of  barrier-stop,  inspired  by  Mr.  Taffanel's  experi- 
ments al  Li6vin,  U  bow  being  tried  in  Germany.  In  a  strong  framework,  firm- 
ly fixed  to  the  roof,  sides,  and  floor  of  the  working,  is  hung  freely  on  hinges  a 
light  frame,  carrying  a  few  very  li^ht  pans,  which,  on  the  opening  of  the 
banging  frame,  are  overturned  and  ponr  onl  their  contents  into  the  working. 
Phis  frame  is  hung  a  Little  open,  bo  as  to  yield  to  the  first  shock  of  the  explo- 
sion, which  would,  oi  course,  Bhatter  the  receptacles,  but  first  of  all  scatter 
their  contents  over  a  certain  length  in  the  cloud  preceding  the  flame,  which,  it. 
is  presumed,  would  be  extinguished.  The  contents  may  be  incombustible 
du>t  ;  bul  the  inventor  recommend-  a  special  liquid  which  he  calls  hermanUt 
this,  besides  its  advantage  of  not  evaporating,  while  doing  away  with 
one  of  the  disadvantages  of  pans  with  ordinary  water,  has  been  shown  by 
trials  at  the  Neunkirchen  testing-station  to  possess  special  extinguishing  pro- 
perties. In  roads  with  one  line  of  way  a  single  arrangement  such  as  that 
described  is  sufficient,  but  two  are  required  in  those  with  double  track. 

J.  \Y.  P. 


Experiments    with    Coal-dust    Deposits. — By    Leon    MoHIN.         Ann.    Mines 
Parvs,  1911,  series  10,  vol.  xix.,  pages  29-48. 

Dust-deposits  on  the  timbers,  floor,  and  sides  of  workings  are  constituted 
by  the  fine  dust  carried  along  by  the  air-current,  and  also  by  the  disaggrega- 
tion of  earthy  and  carbonaceous  debris.  It  may  be  asserted,  however,  that, 
although  the  finest  dust  may  be  conveyed  very  long  distances,  its  proportion 
in  the  deposits  is  very  slight  beyond  distances  of  984  feet  (300  metres 
compared  with  that  formed  by  rock  disaggregation.  This  is  confirmed  by 
analyses  of  the  dust  collected  in  main  return  airways  where  the  current  is 
insignificant.  It  may  be  concluded  from  the  author's  investigations  that,  at 
Lievin  in  any  case,  the  risk  of  coal-dust  ignition  only  exists  in  the  working- 
places  and  the  lower  parts  of  return  airways.  Is  it  possible  to  attain  absolute 
security?  The  generalization  of  sprinkling  appears  difficult,  and  there  can  be 
no  idea  of  employing  "schistification"  in  working-places.  It  would  seem  that 
efforts  should  be  directed  to  the  removal  of  causes  of  ignition,  and  also  to  the 
provision  of  means  of  stoppage,  in  connexion  with  which  the  barriers  recom- 
mended by  Mr.  Taffanel,  Director  of  the  Lievin  testing-station,  would  appear 
to  afford  a  happy  solution  of  the  problem.  J.  W.  P. 


Escape  of  Gas  from  Coal. — By  Horace  C.  Porter  and  F.  K.  Ovitz.     Bui'. 
Mines,  Technical  Paper  No.  2,  1911,  pages  1-14. 

The  authors  point  out  that,  although  it  is  a  matter  of  common  knowledge 
that  inflammable  gas  made  up  chiefly  of  methane,  which  forms  with  air  the 
so-called  "fire-damp"  of  the  miner,  escapes  from  the  coal  in  many  mints,  yet 
little  is  known  as  to  the  condition  of  this  gas  in  the  coal,  its  quantity,  and 
its  rate  of  escape.  In  addition  to  the  gas  set  free  by  the  coal  itself,  there  is 
in  many  mines  a  large  amount  of  inflammable  gas  that  comes  from  reservoirs 
in  the  rock-strata  above  or  below-  the  coal-bed,  and  enters  the  mine  through 
cracks  in  the  roof  or  floor.  Gas  entering  the  mine  in  such  manner  from 
extraneous  sources  is  not  considered  in  the  present  report,  which  presents 
rather  some  results  of  a  laboratory  investigation  of  the  rate  of  escape  of  gas 
from  several  coals  while  kept  in  bottles  connected  to  gas-collecting  reservoirs. 
This  investigation  was  begun  by  the  United  States  Geological  Survey,  and  is 
being  continued  by  the  Bureau  of  Mines  at  the  mining  experiment  station  at 
Pittsburg  (Pennsylvania). 
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The  results  of  the  investigation  show  that  gas  escapes  from  coal,  not  only 
during  the  breaking-down  of  the  coal  in  the  mines,  but  also  continuously  for 
a  long  time  after  the  coal  is  mined ;  and  the  volume  from  some  coals  is  so 
great  as  to  merit  serious  consideration  in  connexion  with  the  ventilation  of 
the  mines  and  the  choice  of  methods  of  breaking  down  the  coal.  For  example, 
during  the  first  2  weeks  after  mining  there  was  set  free  by  one  coal,  exclusive 
of  the  gas  that  escaped  during  mining,  a  volume  of  methane  equal  to  three- 
fourths  of  the  volume  of  the  coal  itself.  Probably  each  cubic  foot  of  this  coal 
(in  the  seam)  set  free  in  all  during  its  mining  and  during  the  first  2  weeks 
thereafter  a  cubic  foot  of  methane.  It  was  shown  by  further  test  that,  during 
the  first  5  months  after  mining,  there  was  set  free  from  this  coal  a  volume  of 
methane  equal  to  If  times  the  volume  of  the  coal.  In  some  cases  the  volume 
of  gas  liberated  from  broken  coal  is  greater  than  the  volume  of  the  coal 
itself — that  is,  of  the  actual  solid  and  the  cellular  space  combined. 

The  experiments  described  in  the  paper  supplement  Chamberlin's  work, 
and  bring  out  the  additional  fact  that  methane  and  small  quantities  of  carbon 
dioxide  escajDe  from  coal  for  an  extended  jieriod  under  atmospheric  pressure, 
the  amount  of  the  gas  and  its  rate  of  escape  being  nearly  the  same  as  when 
the  coal  is  kept  in  a  vacuum.  Furthermore,  it  is  showm  that  oxygen  is 
absorbed  rapidly  by  fresh  coal  and  in  quantities  which  are  far  out  of  propor- 
tion to  the  carbon  dioxide  liberated,  if  the  latter  be  assumed  to  arise  from 
combustion  of  the  coal.  American  coals,  the  mining  of  which  is  attended  with 
danger  from  accumulations  of  inflammable  gas,  liberate  this  gas  not  only  while 
they  are  being  broken  down  in  mining,  but  also  during  a  long  period  there- 
after. At  first  the  gas  escapes  rapidly,  but  the  rate  diminishes  and  tends  to- 
wards final  cessation  in  3  to  18  months.  If  the  volume  of  the  small  lumps  of 
coal  used  in  the  experiments  be  taken  as  the  unit  of  measurement,  about  a 
fourth  volume  of  methane  escapes  during  the  crushing  of  the  coal,  as  shown  by 
Chamberlin,  and  a  half  to  one-and-a-half  volumes  on  continued  exposure  to  the 
air,  as  shown  by  the  authors.  The  loss  of  fuel-value  by  this  loss  of  gas  is  small, 
but  the  danger  of  accumulation  of  explosive  gas  from  this  source  in  mines  and 
in  coal-bunkers  is  sufficient  to  justify  its  being  taken  into  account  in  the 
ventilation  of  mines  and  in  the  storage  of  coal.  A.  P.  A.  S. 


Outburst    of   Carbon    Dioxide    at    the    Consolidated    Segen    Gottes    Pit. — 

By  — .  Laske.     Zeitschr.  f.  Bei-g-,  Hutt.  v.  Scdinenwes.,  1911,  vol.  lix., 
pages  175-186. 

The  No.  6  level,  at  which  the  accident  occurred,  lies  at  a  gentle  inclina- 
tion, and  has  slight  depressions  in  places,  thus  favouring  the  accumulation 
of  gas.  The  coal-seam  contains  a  fair  amount  of  carbon  dioxide,  which 
exudes  from  the  bottom,  sides,  and  roof  in  an  average  percentage  of  008  to  1. 
In  the  returns,  the  percentage  is  about  1"8,  rising  in  places  to  3'3.  Blowers 
are  caught  up  and  led  into  the  main  air-current,  and  the  percentage  is  in 
general  kept  down  by  careful  attention  to  the  ventilation.  Prior  to  the 
accident,  the  pit  had  been  partly  drowned  out,  and  the  water  had  dammed 
back  the  gas.  The  concentrated  carbon  dioxide  which  streams  out  may,  even 
when  diluted  to  a  seventh,  still  endanger  life;  but  current  opinions  as  to 
the  deadliness  of  mixtures  containing  from  5  to  6  per  cent,  are  considered 
erroneous.  One  breath  of  the  issuing  stream  may  kill,  and  men  caught  by 
an  outburst  succumb  before  running  6  yards.  The  gas  is  probably  in  the 
underlying  stratum  in  a  compressed  condition,  and  expands  in  coming  out. 
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'I'hc   .1.  •  -ill. 'lit ,   as   in    -Kinc   previo*  .  eurred  ju.->t    at't.-r    |    -hot    had 

been  fired.  Two  Ben,  who  had  returned  to  the  place,  lost  their  lives,  and  law 
others  narrowly  •  oaped.  Prom  50  be  7f  t.ms  of  material  van  thrown  oat, 
but  little  damage  was  done  te  the  pit.  The  ventilation  was  strengthened, 
and  2  hours  after  the  accident   the  preaeace  od  aa  newmal  quantity  oi 

hardly  noticeable. 

precautions  hitherto  taken  againal  saeh  accidents  axe  tinted.  They 
relate  chiefly  to  suitable  methods  of  ventilating  the  working-places,  to  the 
institution  of  well-equipped  rescu.  .  to  methods  of  working  the  coal, 

and  to  the  time  which  must  elapse  between  the  firing  of  a  shot  and  the  return 
of  the  men.  The  use  of  coal-cutting  machinery  is  prohibited.  In  futui.- 
these  regulations  will  be  further  extended  and  made  more  stringent. 

A.  R.  L. 


Gas  in  Potassic  Salt-mines. — By  — .  Scheerer.     Zeittchr.  f.   Berff-,   Hiitt.   u. 
Inenwes.,  1911,  vol.  1  i x . ,  pages  212-229. 

This  article  is  based  partly  on  official  material  stored  in  the  district 
governmental  offices  in  Halle  and  Clausthal,  which  is  thus  rendered  accessible 
to  the  public,  and  partly  on  treatises  in  the  technical  journals.  The  author 
shows  that,   while,  as  a  rule,  only  methane  occurs  in   coal-mines,   the   three 

s,  oxygen,  carbon  dioxide,  and  nitrogen,  are  allied  with  it  in  potassic 
salt-mines  :  the  four  gases  being  met  with,  either  singly  or  combined  in  differenl 
proportions.  These  gases  are  very  imperfectly  understood  in  the  mines,  and 
are  often  mistaken  the  one  for  the  other.  They  are  not  confined  to  any  one 
Beam,  nor  to  any  particular  depth.  Their  probable  origins  are  discussed. 
Some  fatal  accidents  are  cited,  caused  by  explosions,  which,  however,  occur 
less  frequently  than  in  coal-pits.  The  precautionary  measures  suggested 
include  boring  in  advance,  use  of  safety-lamps,  careful  attention  to  ventilation, 
institution  of  refuge-cabins,  with  telephone  connexion  from  one  to  the  other 
and  to  bank,  etc.  The  refuge-cabins,  which  are  arranged  near  the  working- 
places,  have  been  found  to  do  good  service.  A.  E.  L. 


Spontaneous  Combustion  of  Coal. — By  S.  W.  Parr  and  F.  W.  Kressmann. 
Bull.  I'/iir.  Illinois,  1910,  No.  46,  pages  1-87. 

Wherever  large  quantities  of  bituminous  coal  are  stored,  the  danger 
arising  from  spontaneous  combustion  must  be  taken  into  consideration,  and 
hence  elaborate  and  costly  measures  are  being  adopted  to  avert  this  hidden 
peril.  The  danger  of  spontaneous  combustion  on  shipboard  is  even  greater 
than  during  ordinary  storage,  for  the  coal  is  usually  stored  in  whatever  space 
is  unoccupied  by  other  materials,  usually  at  the  side  of  the  vessel  between 
the  boiler-rooms  and  the  side-planking.  Here  the  coal  is  subjected  to  the  heat 
of  the  boiler  and  engine-rooms,  and  is  especially  liable  to  ignite  spontaneously. 

On  comparing  the  results  of  many  investigations  into  the  cause  of  spon- 
taneous combustion,  it  was  found  that  the  primary  conditions  which  lead  to 
spontaneous  combustion  are  probably  as  follows: — (1)  The  presence  of  pyrite, 
(2)  the  size  of  the  coal,  (3)  the  initial  or  induced  temperature  of  the  coal,  and 
(-1)  the  presence  of  moisture.  While  these  results  are  extremely  suggestive, 
they  cannot,  however,  be  looked  upon  as  conclusive  or  necessarily  applicable 
to  the  problems  connected  with  coal-storage. 

About  half  a  ton  of  large  lump-coal  from  Williamson  County  was  used 
for  the  experiments;    these   lumps   were   ground   to   the   requisite   sizes;    and 
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the  ground  coal  was  then  run  through  a  revolving  screen,  by  which  means  it 
was  sized.  Each  time  only  enough  coal  was  ground  and  screened  to  meet  imme- 
diate demands,  and  any  left  over  was  thrown  away,  so  that  the  coal  used  was 
always  fresh  and  unoxidized. 

The  most  potent  elements  in  the  case  were  believed  to  be  temperature, 
fineness  of  division,  pyrite,  and  the  amount  of  moisture  present.  A  series 
of  experiments,  numbering  fifteen  in  all,  were  made,  and  the  results  obtained 
are  fully  discussed.     The  conclusions  arrived  at  are  summarized  as  follows:  — 

(1)  The  oxidation  of  coal,  in  which  a  number  of  oxidation  processes  are 
involved,  is  continuous  over  a  wide  range  of  time  and  conditions,  and  begins 
with  the  freshly-mined  coal  at  ordinary  temperatures. 

(2)  Generally,  for  a  given  coal  a  point  exists,  as  indicated  by  the  tempera- 
ture, below  which  oxidation  is  not  ultimately  destructive. 

(3)  The  point  of  autogenous  oxidation,  while  varying  for  different  condi- 
tions, may  be  indicated  by  temperatures  of  the  mass  ranging  from  140° 
to  160°  Cent,  in  an  atmosphere  of  oxygen,  or  approximately  between  200°  to 
275°  Cent,  in  oxygen  diluted  with  nitrogen  (as  in  air),  depending  to  a  great 
extent  upon  the  fineness  of  division.  The  phenomenon  of  fire  or  actual  kindling 
does  not  occur  until  a  much  higher  temperature  is  reached,  usually  beyond 
350°  Cent. 

(4)  The  temperature  at  which  autogenous  oxidation  begins  is  the  sum  of 
numerous  temperature-components,  each  one  of  which  must  be  looked  upon  as 
a  dangerous  factor,  tending  directly  to  the  ultimate  result  of  active  combustion 
throughout  the  mass.  An  enumeration  of  the  more  important  elements  which 
contribute  towards  this  end  includes:  (a)  external  sources  of  heat;  ib)  fine- 
ness of  division  of  the  coal,  which  thus  presents  a  very  much  larger  surface 
and  brings  a  much  larger  quantity  of  reacting  substances  into  contact  with 
oxygen  than  when  in  solid  masses;  (c)  the  presence  of  easily  oxidizable  com- 
pounds; (d)  the  presence  of  sulphur  in  the  form  of  iron  pyrites,  which  is  a 
positive  source  of  heat  due  to  the  reaction  between  sulphur  and  oxygen : 
(e)  any  coal  presenting  conditions  favourable  to  oxidation  will  more  easily  be 
affected  by  that  action  when  moisture  is  available;  if)  a  third  stage  of  oxida- 
tion of  the  carbonaceous  materials  exists  by  reason  of  the  tendency  of  certain 
of  the  hydrocarbon  compounds  of  coal  to  oxidize,  with  the  formation  of  C02 
and  H20  at  temperatures  in  excess  of  120°  to  140°  Cent. ;  and  (g)  oxidation 
occurring  at  temperatures  above  200°  to  275°  Cent,  differs  from  the  previous 
stages,  in  that  the  action  is  autogenous  and  not  dependent  upon  other  sources 
of  heat  to  keep  up  the  temperature  of  reaction. 

The  following  preventative  or  precautionary  measures  are  to  be  considered 
as  suggestive  rather  than  complete  in  character:  — 

(1)  The  avoidance  of  an  external  source  of  heat  which  may  in  any  way 
contribute  toward  increasing  the  temperature  of  the  mass  is  a  first  and  prime 
essential. 

(2)  The  elimination  of  coal-dust  or  finely-divided  material. 

(3)  Dryness  in  storage  and  a  continuation  of  the  dry  state,  together  with 
an  absence  of  finely-divided  material,  in  order  to  eliminate  the  oxidation 
of  the  pyrite. 

(4)  Artificial  treatment  with  specific  chemicals  or  solutions  intended  to 
act  as  deterrents  is  not  recommended,  although  some  results  obtained  seem  to 
warrant  further  trial  in  this  direction. 

(5)  As  the  low  or  initial  stages  of  oxidation  are  effected  by  means  of  a 
preliminary  heating,  these  sources  of  contributory  heat  must  be  removed. 
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i  lie  submergence  oi  coal  would  eliminate  .ill  the  elementc  which 
contribute  toward  the  initial  temperatui 

Other  processes,  such,  i«>r  example,  as  the  distribution  throughout 
tin'  coal  of  cooling  pipes,  through  which  a  liquid  would  circulate  having  a 
lower  temperature  than  the  mass,  would  Berve  to  carry  away  any  accumulation 
..1   hr.it  and  confine  the  oxidation  to  the  lower  Btagee  only. 

A.  P.  A.S. 


Colliery-explosion     at      Hamm,     Westphalia.--  I'>y      Inspector      HOLLENDEB. 

Zeitschr.  f.  />'•/•;/-,  llutt.  u.  Salinenwu.,  1911,  vol.  lix.,  pag< 

At  the  Radbod  I.  II.  Colliery,  Hamm,  an  explosion  took  place  in  the 
night  of  November  11th  to  12th,  1908,  which  extended  over  the  entire  colliery- 
workings,  the  two  shatts  not  excepted.  Of  the  six  officials  and  378  workpeople 
who  were  below  ground  at  the  time,  only  forty-seven  escaped  alive,  among 
whom  were  no  officials.  In  hospital  eleven  of  those  who  were  injured  died 
later  on,  the  death-roll  thus  reaching  the  appalling  total  of  348.  The  disastei 
is  the  greatest  that  has  yet  befallen  the  Prussian  mineral  industry. 

111.-  shafts  an-  respectively  2,844  and  3.171  feet  deep,  touching  the  bottom 
of  a  northern  accessory  syncline  within  the  main  Bochum  basin:  the  I 
Measures  are  readied  below  a  thickness  oi  marl  approaching  2.300  feet.  Out 
of  the  nine  .seams  which  had  been  opened  up,  seam  No.  3  (4J  feet  thick)  and 
scam  No.  6  (6  feet  thick)  were  regarded  as  more  especially  workable.  They 
belong  geologically  to  the  Upper  Bituminous  Coal  Group,  and  yield  a  mineral 
which  in  structure  is  distinctly  a  gas-coal,  containing  34  per  cent,  of  volatile 
matter.  Three  levels  had  been  driven;  and,  although  the  Coal-Measures  had 
only  been  -truck  about  the  middle  of  1JJ06,  working  at  the  lowermost  level 
(2,78S  feet)  was  in  full  activity.  The  two  upper  levels  were  utilized  for 
purposes  of  ventilation. 

Elaborate  details  arc  given  of  the  methods  of  working  and  the  distribution 
and  arrangement  of  the  shifts.  In  the  section  in  which  he  deals  with  the 
ventilation,  the  author  points  out  that  the  evolution  of  gas  in  the  pit  was 
quite  considerable,  and  especially  so  in  the  eastern  district  of  seam  No.  6  at 
the  bottom  or  third  level.  For  every  ton  of  output  from  this  portion  of  the 
workings  there  was  an  evolution  of  pit-gas  (containing  097  per  cent,  of 
methano  exceeding  2,683  cubic  feet.  This  evolution  was  continuous,  and  such 
occurrences  as  sudden  blowers  or  outbursts  of  gas  of  any  consequence  were 
unknown.  Naked  lights  were  not  used  at  any  point  of  the  workings:  the 
pit-eyes  (loading  places)  were  lighted  by  acetylene  safety-lamps;  and  elsewhere 
the  use  of  double-gauze  benzine  safety-lamps  magnetically  locked,  with 
internal  frictional  ignition,  was  universal. 

Dust  was  present  in  moderate  quantity,  and  did  not  in  the  least  resemble 
in  character  the  ordinary  dust  of  the  Bituminous  Group.  It  showed  far  more 
resemblance  to  the  dust  characteristic  of  gas-coal  seams.  Elaborate  spraying 
arrangements  were  enforced,  and  the  total  quantity  of  water  reserved  for  this 
purpose  exceeded  440,000  gallons  daily. 

Shot-firing  was  carried  out  exclusively  by  means  of  electric  ignition  with 
safety-explosives,  that  which  \  as  preferentially  used  in  the  latter  days  being 
the  Nobelite  manufactured  by  a  Hamburg  firm.  The  shot-firers  were  picked 
men,  and  no  advantage  had  been  taken  of  the  relative  elasticity  of  the 
Government's  ordinances  in   this  matter. 

The  explosion  started  at  420  a.m.,  announcing  itself  by  a  great  cloud  of 
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black  smoke  rising  from  shaft  Xo.  1.  Two  after-explosions  occurred  on  the 
following  day,  at  715  and  815  p.m.  respectively,  and  a  third  (12  days 
later)  on  November  24th. 

Full  details  are  given  of  the  measures  adopted  for  drowning  the  pit  and 
recovering  ultimately  the  bodies  of  the  victims.  By  January  21st,  1909,  the 
pit  had  been  pumped  dry  to  50  feet  below  Xo.  1  (the  uppermost)  level,  and  by 
February  25th  down  to  Xo.  2  level :  here  the  explosion  had  wrought  great 
havoc.  It  was  not,  however,  until  the  middle  of  December,  1910,  that  the 
workings  were  recovered  in  their  entirety.  Damage  had  been  done  not  only 
by  the  explosion  and  the  three  after-explosions,  but  also  by  the  water  utilized 
in  drowning  the  pit  and  the  consequently  enhanced  pressure  of  the  strata. 

Particulars  are  given  as  to  the  occurrence  of  accumulation  of  beads  of 
coke  marking  the  passage  of  the  explosions,  but  stress  is  laid  on  the  fact  that 
there  were  no  great  encrusting  masses  or  "cakes"  of  coke  to  be  observed. 

It  has  been  found  impossible  to  determine  the  genesis  and  cause  of  the 
explosion.  The  many  rock-falls  and  fires  which  followed  on  the  catastrophe 
on  the  day  itself,  the  after-explosions,  and  then  the  obliterating  effects  of  the 
water,  put  a  really  satisfactory  detailed  investigation  out  of  the  question. 
It  can,  however,  be  postulated  without  a  shadow  of  doubt  that  the  effects  of 
the  explosion  made  themselves  felt  in  every  part  of  the  workings.  In  the 
first  instance,  at  all  events,  the  explosion  was  purely  a  fire-damp  explosion. 
After  an  exhaustive  discussion  of  the  possibilities,  the  author  rejects  decisively 
the  hypothesis  that  shot-firing  was  in  any  way  concerned  with  it.  It  seems 
more  probable  that  a  defective  safety-lamp  was  the  originating  cause,  but  in 
one  way  and  another  the  lamps  used  in  the  pit  were  found  in  too  damaged  a 
condition  to  permit  of  the  formulation  of  any  useful  opinion  in  this  matter. 
It  may  be  that  either  a  gas-blower  or  the  sudden  evolution  of  fire-damp  conse- 
quent on  a  rock-fall  caused  a  lamp  to  flare  through.  L.  L.  B. 


Suggestions  for  Dealing  with  the  Question  of  Fire-damp  in   Mines. — By 

L.  Tl'bbex.  CEztcrr.  Zeitschr.  f.  B>/;j-  u.  IIv.ite.mo  -..  1911,  vol.  lix.,  page 
302. 

In  the  methods  hitherto  proposed  for  preventing  explosions  in  mines, 
attention  has  been  directed  chiefly  to  the  improvement  of  the  ventilation.  If, 
however,  the  ventilation  is  too  active,  there  is  the  danger  of  raising  the  coal- 
dust  and  provoking  an  explosion,  in  spite  of  constant  watering.  Large  quan- 
tities of  fire-damp  or  mine-gases  are  thus  -carried  off  and  wasted,  which  might 
otherwise  be  available  for  power  and  heating  purposes. 

In  1836,  experiments  were  first  made  to  draw  off  these  gases  direct  from 
dangerous  places,  and  utilize  them  in  this  way.  According  to  the  writer,  1 
cubic  metre  of  mine-gas,  if  burnt  in  an  engine,  will  develop  about  1  horse- 
power. He  proposes  to  draw  off  the  gases  from  parts  of  the  mine,  without 
altering  the  normal  ventilation,  and  bases  his  suggestion  on  the  principle 
that  any  artificial  reduction  in  the  pressure  of  air  in  a  mine  is  invariably 
followed  by  a  striking  increase  in  the  dangerous  gases  given  off  from  the 
working-places.  He  aims  at  creating  a  large  vacuum  in  certain  of  the 
working-places,  by  isolating  them  for  a  time  from  the  intake  air-current,  thus 
producing  in  them  a  pressure  below  that  of  the  atmosphere.  He  then  proposes 
to  draw  off  the  foul  gases  through  special  air-pipes,  and  lead  them  into  the 
main  upcast,   and  so  to   the   surface,    where    they   may   be    either   harmlessly 
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ipated,  or  utilized  for  power.     Thi  may   be  assisted  either  I 

fan  or  by  a  separate  pump;  but,  as  a  rule,  the  i  urrenl  oi  air  in  the  main  outlet- 
pipe  will  suffice  tn  produce  the  d<  lired  vacuum.     Sundays  and  holidays,  when 
the  mine  i^  nol   working,  may  >»•  taken  advantage  oi   to  clear  the  working- 
more  thoroughly  from  these  noxi  B.  M.  D. 


Explosives  in  Belgian  Collieries  in  1910.      By  V.  W  ATI'S  INS  and  Au 
Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  579-621. 

The    engineers    of    the    Belgian    Corps    <  1 « -    Kfines    specially    appointed 

to   investigate   means   for  preventing   accidents   in   collieries  have    published 

1  statistics  as  t<»  the  us(   of  explosives.     In  consequence  ol   tests  al   the 

Frameries  station,  the   lisl  oi   safety-explosives   has   undergone  revision   with 

fresh  limit-charges,  it  having-  been   found  thai   an  explosive  gives   results   in 

fiery  or  dusty  media  differenl  from  those  in  a  comparatively  pure  atmosphere. 

[tables  and   diagrams   relate  to   the    use  and   behaviour  of  explosives 

ling  to  the  work  on  which  they  may  be  employed,  and  also  the  cl 

of  colliery  (whether  more  or  less  fiery  or  non-fiery),  their  effect   in  bringing 

down  coal,  and  especially  the  influence  which  they  exert  on  the  proportion  oi 

accident  s. 

Diagram  No.  I.  shows  graphically  that  during  the  period  1881-1890  the 
proportion  per  10,000  workmen  employed  of  those  killed  by  all  accidents 
attributable  to  lire-dam]'  and  coal-dusl  was  1-37,  embracing  0-51  from  sudden 
outbursts,  0*19  from  asphyxia  in  norma]  gas  disen  73  from  various 

or  undetermim  rom  ignition  by  explosives,  and  0-48  from  ignition 

by  naked  lamps.  Compared  with  these  figure-  the  proportion  tor  the  10-yearly 
periods  ending  with  1910  is  reduced  to  a  total  of  0-77.  including  027  from 
sudden  outbursts,  0-14  from  asphyxia,  0-25  from  ignition  by  explosives,  and 
(i-l  1  from  ignition  by  eleel  ric  la  i 

Tables  comparing  the  use  of  explosives  in  1907  with  that  of  1910  bring 
out  the  circumstances  as  regards  last  year  that  there  was — d)  increased  use  ol 
explosives  generally,  (2)  diminition  in  the  use  of  mine  powder  and  other  slow 
explosives,  and  (3)  appreciable  increase  in  the  use  of  safety  explosives. 

The  total  consumption  of  explosives  in  Belgium  in  1910.  including  the 
s.<;.l'.  (securite  grisou  poussicres)  and  those  not  certified  safe  in  tire-damp  and 
coal-dust,  was  1,472*06  tons.  J.  W.  P. 


Forcing  Fans  in  Belgian  Collieries. — Axon.      Chron.  Trav.  Pub.,  1911,  pages 
6587. 

In  derogation  from  the  Mine  Regulations,  the  Eessaix-lez-Binche  Coal 
Company  hae  been  permitted  to  employ  forcing  fans  under  certain  specified 
condition-,  in  working  i  between  the  return-air  level  of  387  feet  (118 

metre-)  in  the  Leval  Pit — corresponding  with  that  of  492  feet  (150  metres)  in 
the  Puits  des  Trieux — and  the  394-foot  (120  metres)  level  in  the  last-named 
pit,  thai  is,  for  a  height  of  98|  feet  (30  metn 

Also  subject  to  precautions,  the  Marihage  and  Boulsois  Company  is 
authorized  to  employ  forcing  fans  tor  the  1.148-foot  (350  metres)  and  the 
93i-foot  (30  metres)  level-  of  its  No.  1  Pit.  J.  W.  P. 
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Some  Explosions  in  Prussian  Mines  in  1910. — [Official.]  Zeitschr.  f. 
Berg-,  Hiitt.  u.  Salinenives.,  1911,  vol.  lix.,  pages  616-628. 

An  explosion  in  the  Konig  Ludwig  I./II.  Pit  in  the  Ost-Recklinghausen 
district  was  found  to  have  been  caused  by  the  absence  of  a  constituent  of 
25  per  cent,  of  oxalate  of  ammonia  in  the  explosive  supplied  for  blasting, 
which  thus  became  less  effective  in  working  and  less  safe  in  presence  of  fire- 
damp and  coal-dust. 

An  explosion  in  the  Karl  Seam  in  the  same  pit  was  traced  to  a  defective 
safety-lamp,  which  is  supposed  to  have  been  held  in  a  current  of  compressed 
air  that  was  led  to  a  platform  at  the  face. 

An  explosion  which  occurred  in  the  Holland  Pit  in  the  Wattenscheid 
district  is  believed  to  have  been  caused  by  the  breaking  of  a  safety-lamp  by 
a  fall  of  roof,  the  gas  being  ignited  oy  the  flame  thus  exposed.     A.  E.  L. 


Use  and  Care  of  Mine-rescue  Breathing-apparatus. — By  James  W.  Paul. 
Bur.  Mines,  1911,  Miners'  Circular  Xo.  4,  pages  1-24. 

The  author  points  out  that  the  use  of  breathing-apparatus  for  rescue-work 
has  become  an  important  factor  in  lessening  loss  of  life  or  property  from  fires 
and  explosions.  After  putting  to  severe  test  various  types  of  breathing- 
apparatus,  the  Governments  of  several  European  countries  have  required  mine- 
rescue  training  stations  to  be  established.  In  Austria,  Belgium,  France,  Great 
Britain,  Holland,  and  Russia  the  maintenance  of  such  mine-rescue  training 
stations  is  required  by  law.  In  Germany  the  erection  of  similar  stations  has 
been  started  voluntarily  by  both  private  collieries  and  associations  of  colliery- 
owners.  The  introduction  of  breathing-apparatus  at  coal-mines  iu  these 
countries  has  already  been  fully  rewarded  by  the  lives  and  property  saved.  In 
British  Columbia  the  Government  requires  breathing-apparatus  to  be  kept 
at  coal-mines.  In  the  United  States  little  progress  had  been  made  in  the 
adoption  of  breathing-apparatus  at  mines  until  towards  the  end  of  1908.  At 
that  time  there  were  only  a  few  sets  of  modern  apparatus  in  the  whole 
country.  Since  then  widespread  interest  has  been  awakened  and  attention 
drawn  to  the  value  of  the  apparatus  in  fighting  mine  fires  and  in  exploring 
mines  after  explosions.  In  consequence,  a  number  of  the  largest  coal-mining 
companies  in  the  country  have  voluntarily  purchased  breathing-apparatus  and 
have  established  training  stations. 

In  exploring  a  mine  immediately  after  a  fire  or  an  explosion  that  has  made 
the  mine-air  poisonous  or  suffocating,  some  form  of  breathing-apparatus  is 
absolutely  necessary.  The  purpose  of  these  types  of  breathing-apparatus  is  to 
supply  the  wearer  with  oxygen,  and  to  absorb  the  carbon  dioxide  and  the 
moisture  exhaled  in  his  breath.  The  author  describes  the  various  types  of 
apparatus  used  by  the  Bureau  in  their  experiments,  gives  instructions  as  to 
the  care  that  the  apparatus  should  receive  when  not  in  use,  the  defects  to 
which  rescue-appliances  are  subject,  and  their  remedy,  and  sums  up  the 
qualifications  required  of  rescue-men  at  the  mine,  and  the  equipment  necessary 
for  them,  with  notes  on  mine-rescue  training.  The  following  is  an  abstract 
of  the  general  rules  which  he  recommends  in  connexion  with  the  use  of  rescue- 
appliances : — 

(1)  Each  apparatus,  when  not  in  use,  should  be  carefully  cleansed  and 
tested,  and  stored  away  from  dust  and  hot  steam-pipes.  (2)  Each  apparatus 
should  be  tested  at  least  once  each  week.  (3)  At  least  six  men  should  be 
obtained  for  an  exploration  or  rescue-party.     (4)  Before  entering  an  exploded 
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mine,  make  sure  that  the  apparatus  ie  fully  charged  with  oxygen  and  I 
fresh,    unused  charge   in   the   regenerator.    Then   k"  through   the   following 
schedule  :       thai   the  circulating  Bystem   ie  air-tight;    (6)  lee  thai   the 

helmet,  face-mask,  or  mouthpiece  is  air-tigh1  ;  (c)  conned  the  crater-gauge  bo 
the  inhalation  and  exhalation-tubi  ertain  the  pressure  ol  the  vacuum 

(this  -li > •  11  li I  be  8  t»>  10  centimetres,  or  3*16  to  3*94  inches);  (d)  conned  the 
inhalation-tube  to  a  measuring  bag,  and  ascertain  the  quantity  "i  air  circu- 
lated per  minute  (this  should  be  50  litres,  or  177  cubic  feet);  <•  >  Bee  thai  .ill 
unions  are  made  tight;  (f)  read  the  pressure-gauge,  which  should  read  120 
atmospheres,  or  l  ,7tu  pounds,  per  Bquare  inch,  for  the  Westphalia,  Fleuas,  and 
1909  Draeger  type;  150  atmospheres,  or  2,205  pounds,  per  Bquare  inch  for  the 
L910  Draeger  type,  and  (g)  place  the  apparal  us  on  a  man;  (A)  turn  on  the  oxygen ; 
ci  tesl  the  relief-valve,  in  order  to  ascertain  thai  it  works  properly  ind 
(j)  in  -one  small  building  burn  Bulphur,  and  have  each  person  before  entering 
the  mine  tesl  the  breathing-apparatus  ror  its  tightness  against  external 
air.  (5)  Regenerators  which  have  been  used  ai  all  should  be  removed  from  the 
apparatus  and  damaged.  (6)  Make  sure  thai  all  electric  current  is  tu 
<itV  in   a    mine  that    is  to  he  explored   by  men   wearing  breathing-apparatus. 

(7)  Take  along  a  rope  or  cord  in  exploration-work,  especially  alter  a  mine  fire. 

(8)  Each  member  of  a  party  should  carry  a  wrench.  (9)  Do  not  work  with 
breathing-apparatus  in  a  mine  atmosphere  hotter  than  85  Fahr.  (wel  bulb). 
(10)  Do  not  delay  putting  on  the  apparatus  until  the  air  becomes  had.  ill  Do 
not  become  excited.  Three  precautions  thai  must  always  be  taken  in  using 
breathing-apparatus  are: — (1)  See  that  the  breathing-bags  are  full;  (2)  see 
that   the   mouthpiece  is  closed;    and  (15)  see  that  the  oxygen   is  turned  on. 

To  be  suited  for  use  as  a  mine-rescue  training  station,  a  building  should 
have  the  following  rooms  and  facilities : —An  apparatus  and  repair  room,  a 
sniok  i      shower-baths   and    lockers,    and   an  office   for  the   attendant. 

If  the  training  station  is  to  be  used  as  a  base  for  mine-rescue  operations,  it 
should  have  a  sleeping-room  for  one  or  more  attendants.  A.  P.  A.  S. 


Latest  Improvements  in  Pneumatogen  Apparatus  for  Rescue-work  in 
Mines.— By  Dr.  15(eck.  (Esterr.  Zeitschr.  f .  Berg-  u.  Huttenwes.,  1911, 
vol.  lix.,  page  59. 

In  the  original  apparatus,  introduced  in  1905,  solid  peroxide  of  potassium 
i-  used  to  absorb  the  products  of  respiration,  to  regenerate  them,  and  to  evolve 
oxygen.  The  defects  of  the  instrument  are  its  delicate  construction,  the  high 
temperature  of  reaction  in  the  holders,  and  the  effort  required  for  breathing. 
A  better  reaction,  with  complete  absorption  and  decomposition  of  the  carbon 
dioxide,  have  now  been  obtained  by  using  a  fine-grained  instead  of  a  coarse- 
grained reagent,  and  by  modifying  the  construction  of  the  apparatus.  The 
thickness  of  the  layer  of  peroxide  has  also  been  reduced,  and  thus  the  process 
of  reaction  between  it  and  the  exhaled  products  of  the  breath  much  facilitated. 
Before  making  these  improvements,  the  temperature  at  various  parts  of  the 
apparatus  was  taken.  The  resistance  \>>  breathing,  measured  by  connecting 
the  mouthpiece  to  a  pressure-gauge,  was  found  to  vary  with  the  cross-section 
of  the  breathing-tube. 

The  diameter  of  the  fine  grains  of  peroxide  has  been  reduced  to  7,Vr  incri 
{05  millimetre)  and  the  depth  of  the  layer  to  *  inch  (2  centimetres),  while  the 
area  of  the  holder  has  been  enlarged.  To  ensure  the  regeneration  of  the  air 
breathed  out,  and  its  intimate  contact  with  and  equal  diffusion  through  the 
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reagent,  its  direction  has  been  changed.  It  is  now  admitted  to  the  holder 
through  a  tangential  slit,  which  imparts  a  spiral  motion,  and  filtering  is  no 
longer  necessary. 

The  regenerative  apparatus  is  carried  in  a  knapsack  on  the  back  of  the 
wearer.  There  are  two  holders  for  the  reagent,  each  in  duplicate,  and  both 
containing  the  same  quantity;  one  serves  for  the  out-journey,  the  other  for  the 
return.  The  tubes  from  them  pass  under  the  arms,  and  the  usual  helmet  is 
worn  over  the  face.  Baffle-plates  direct  all  the  air  coming  from  the  mouth 
through  the  regenerators,  which  are  also  surrounded  with  fine  wire-gauze, 
and  the  air  passes  from  them  into  the  large  rubber  breathing-bag.  By  these 
means  the  temperature  of  the  air  at  the  mouthpiece  has  been  reduced  to 
about  100°  Fahr.  (37°  Cent.),  and  the  pressure  now  is  not  more  than  from 
Its  to  J  i9s  inches  of  water  (30  to  40  millimetres)  when  the  wearer  is  at  rest,  and 
from  3|  to  6J  inches  (80  to  160  millimetres),  when  exerting  himself  vigorously. 

E.  M.  D. 

Emergency  Exit  from  a  Mine. — Axon.     Chron.  Trav.  Pub.,  1911,  page  5°58. 

Xo.  1  shaft  of  the  Hautrages  Colliery,  in  the  Mons  district  of  Belgium,  is 
to  be  provided  with  a  rescue  hauling-engine,  with  kibble,  for  superseding  the 
ladder  compartment ;  and  the  workings  at  the  165-metre  level  are  to  be  so 
laid  out  as  to  permit  all  engaged  in  them  to  escape  by  these  means  in  the 
event  of  emergency.  J.  W.  P. 


Dredging  Auriferous  Alluvia  in  French  Guiana. — By  L.  C.  de  la  Marliere. 
Bull.  Soc.  Ing.  Civ.  France,  1911,  pages  32-37. 

The  gold-bearing  portions  of  the  alluvia  met  with  in  the  Roches  Cieek 
may  be  connected  with  one  of  the  following  types: — (1)  Soft  clay  forming  the 
bed-rock  containing  gold  particles  in  its  upper  jDart,  overlain  by  a  quartz 
stratum,  not  thick  but  very  rich — type  of  the  rich  beds,  varying  from  13  feet 
(4  metres)  to  more  than  double  that  width ;  (2)  bed-rock  of  compact  and  sterile 
clay,  overlain  by  a  quartz  stratum  that  may  attain  a  thickness  of  about  5 
feet  (1*5  metres),  slightly  argillaceous  and  sometimes  exceeding  131  feet  (40 
metres)  in  width,  the  cube  of  stratum  per  length-unit  of  creek  being  far 
greater  than  that  of  the  first  type,  while  the  general  gold-content,  although 
varying  but  little  per  length-unit,  varies  greatly  over  the  width  and  thickness. 

The  object  was  to  adapt  the  dredge  to  these  two  extreme  cases — in  the 
first  washing  carefully  so  as  to  avoid  loss,  and  in  the  second  treating  suitably 
the  greatest  possible  quantity  in  a  given  space  of  time.  The  observation  of 
Mr.  Leon  Delvaux  (the  author's  partner),  that  a  rich  vein  exists  over  the 
whole  of  the  creek,  was  confirmed  by  the  author's  own  investigations,  which 
further  showed  that  this  vein  is  approximately  rectilinear,  whereas  the  creek 
itself  is  very  sinuous,  of  which  the  following  may  be  the  explanation.  In 
ancient  epochs,  when  the  river's  volume  was  far  greater  than  at  present,  filling 
all  the  bottom  of  the  wide  valley,  the  current,  slow  near  the  banks,  was 
swifter  in  the  middle ;  and  it  was  chiefly  in  this  rapid  current  that  the  rock- 
fragments  torn  off  the  banks  were  triturated  and  hurried  along,  depositing 
their  gold  in  such  a  manner  that  the  position  of  the  rich  vein  coincides  with 
the  stream's  former  direction.  Later  on,  alluvial  deposits  raised  the  valley- 
bottom;  and  the  stream,  reduced  in  volume,  forced  a  passage  where  it  could. 

For  giving  a  maximum  output,  the  dredge  must  be  able  to  navigate  in 
close  space,  so  as  to  avoid  loss  of  time  in  dredging  sterile  parts;  to  treat  thin, 
rich,  and  very   argillaceous   portions;    and   to  work  thick  but   poor   gravels. 
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constitutes  the  chief  difficulty;  but  a  greal  advantage  u  thai  the  ydd 
occurs  in  coai  e  particles.  It  ifl  generally  considered  by  the  miners  thai  there 
gold  whenever  a  lump  of  clay  leaves  the  sluices;  but  this  idea  mn-i 
be  largely  discounted,  so  far  as  the  1<  •  w  zones  are  concerned,  as  clay  rich  in 
gold  dissolves  in  time  it  the  washing  lie  powerful  enough,  and  lumps  thai 
resisl  are  practically  sterile.  As  the  gold  occurs  in  relatively  large  partii 
it  is  easilj  deposited;  and  a  yield  of  90  per  cent,  was  lately  obtained  a  very 
satisfactory  result,  considering  the  Large  quantity  treated  and  the  greal 
difficulties  encountered.    Analysis  shows  61'7  troy  grains  (4  grai  i  ton. 

Dredging,  which  can  now  be  undertaken  <>n  a  sure  basis,  is  the  only 
practical  method  for  extracting  the  vasl  quantities  of  gold  thai  Lie  hid  in 
Guiana;  and  inure  complicated  appliances  would  bul  slightly  increase  the 
yield,  while  entailing  many  difficulties,  simplicity  being  the  essential  factor 
in  primitive  and  remote  countries.  The  first  condition  for  good  recovery  i-. 
rat  ional  and  methodical  washing  of  the  alluvium  as  soon  as  it  leavi  -  the  riddle; 
and  it  is  the  work  of  the  riddle  more  than  that  of  the  tables,  which  must  he 
watched,  practice  being  the  only  guide.  Increase  of  product  ion  should  be 
soughl  less  in  improved  yield  by  washing  than  in  augmentation  of  the  quantity 

ted.  J.  W.  P. 


Utilization  of  Motor  Freight-cars  in  Mines  and  Foundries.  By  Wolff 
l-'i.-iKiiM an.v.  (Esterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1911,  vol.  lix., 
page  29. 

The  question  studied  by  the  writer  is  whether,  in  mining  and  foundry 
work,  mechanical  traction  is  more  economical  than  horse  traction.  In  many 
where  mechanical  traction  has  been  applied,  it  has  been  found  to  be 
dearer,  in  other.,  cheaper.  The  decisive  factors  are  the  amount  and  the  kind 
of  material  handled.  The  writer  takes  the  cost  of  a  four-cylinder  •_' t  to 
29-horsepower  motor-carriage,  with  a  10-ton  load,  at  aboul  £1,900,  and  allows 
75  per  cent,  per  annum  for  running-costs,  maintenance,  depreciation,  and 
interest  on  capital.  This  is  about  treble  the  cost  of  horse  traction,  but  a 
motor  does  three  times  as  much  work,  and  would  replace  the  labour  of  from 
six  to  eight  horses.  Its  efficiency  is  much  higher,  but  motor  haulage  must  be 
utilized  to  its  full  extent  in  order  to  make  it  pay,  and  such  conditions  are 
often  found  in  mining  work.  A  motor-car  gives  less  trouble  than  three  span 
of  horses,  its  staying  power  is  greater,  and  it  can  surmount  steep  inclines 
without  difficulty.  In  certain  cases  motors  can  also  replace  rail-traction  for 
the  transport   of  minerals. 

These  advantages  can  only  be  realized  where  the  distance  and  the  weight 
and  amount  of  material  are  great  enough  to  utilize  fully  the  carrying  capacity 
of  the  motor.  The  heavy  cost  of  running  will  more  than  counterbalance  the 
gain  if  these  conditions  are  not  present,  because  the  capacity  of  the  motor  is 
always  the  same,  whatever  the  length  of  the  journey  and  the  load.  It  is, 
of  course,  essential  that  the  roadways  should  be  good  and  well  laid,  otherwise 
the  cost  of  repairs  may  prove  excessive.  E.  M.  D. 


MECHANICAL  ENGINEERING,  ELECTRICITY  IN  MINES,  ETC. 

Tesla  Rotary  Machine. — By  Chaui.es  W.  Berry.     Set.  Consjiec,  1911,  vol.  ii., 
pages  7-12. 

Innuemerable  efforts  have  been   made   to  perfect  a   rotary  engine  which 
..noiild  combine  the  relative  simplicity  of  the  piston  type  with  the  constant 
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-rotative  effect  of  the  turbine,  but  unfortunately  these  accentuate  the  heat 
losses  due  to  the  heating  and  cooling'  of  the  cylinder  walls,  so  that  tlieL? 
thermal  efficiency  has  not  hitherto  been  satisfactory. 

Tesla  has  now,  however,  given  a  new  type  of  motor  to  the  engineering 
world,  for  which  he  makes  great  claims.  An  efficiency  of  65  per  cent,  has  been 
obtained  in  the  case  of  one  turbine,  but  the  inventor  hopes  to  be  able  to  get 
99  per  cent,  of  the  total  energy  of  the  steam  on  the  shaft  in  such  turbines. 

Two  Tesla  turbines  have  been  installed  at  the  Edison  Waterside  Station, 
New  York,  each  of  which  develops  200  horsepower  in  a  single  stage  with 
atmospheric  exhaust,  when  running  at  9,000  revolutions  per  minute  under  a 
boiler-pressure  of  125  pounds.  Each  turbine,  which  weighs  less  than  2  pounds 
per  horsepower,  is  contained  within  a  space  measuring  2  by  3  feet  wide  by  2 
feet  in  height.  The  consumption  under  these  conditions  of  maximum  output  is 
33  pounds  of  saturated  steam  per  horsepower-hour.  The  rotor  consists  of 
twenty-five  flat  discs,  7V  inch  thick,  of  hardened  and  carefully  tempered 
steel.  The  face  of  the  rotor  is  3A  inches  wide  and  its  diameter 
18  inches.  The  rotor  is  mounted  in  a  casing  which  is  provided  with 
two  inlet-nozzles ;  one  for  use  in  direct  running,  the  other  for  revers- 
ing, the  reversal  being  effected  by  simply  turning  a  valve.  Open- 
ings are  cut  out  at  the  central  portions  of  the  discs,  and  these  com- 
municate directly  with  exhaust-ports  formed  in  the  side  of  the  casing.  It 
is  claimed  that  the  turbine  is  simple,  light,  and  compact,  subject  to  but  little 
wear,  cheap,  and  exceptionally  easy  to  manufacture,  as  small  clearances  and 
accurate  milling  work  are  not  essential  to  good  performance.  In  operation 
it  is  reliable,  there  being  no  valves,  sliding  contacts,  or  troublesome  vanes. 
It  is  almost  free  of  windage,  largely  independent  of  nozzle  efficiency,  and 
suitable  for  high  as  well  as  for  low-fluid  velocities  and  speeds  of  revolution. 
The  principles  of  construction  and  operation  are  capable  of  embodiment  in 
machines  of  the  most  widely  different  forms,  and  adapted  for  the  greatest 
variety  of  pui'2">oses. 

Tesla  claims  that  his  machine,  if  driven  by  external  power,  may  also  be 
used  as  a  pump,  either  for  delivering  water  against  a  head,  or  for  compressing 
gas.  "When  considerable  pressures  are  required,  staging  or  compounding  may 
be  resorted  to  in  the  usual  way.  A.  P.  A.  S. 


Electrically-equipped  Pit  at  the  Lens  Colliery. — By  E.  Cuvelette.  Bull. 
Soc.  Ing.  Civ.  France,  1911,  pages  741-744. 

No.  15  Pit  of  the  Lens  Colliery  "(Pas-de-Calais)  comprises  two  shafts 
(No.  15  and  No.  15  bis),  each  15|  feet  (48  metres)  in  diameter  and  82  feet 
(25  metres)  apart,  that  were  put  down  by  the  freezing  process  to  the  respective 
depths  of  974  feet  (29G87  metres)  and  848  feet  (258-3  metres),  the  former  being 
the  downcast  and  the  latter  (with  air-lock)  the  upcast.  Both  shafts  have  a 
landing  at  768  feet  (234-15  metres)  and  No.  15  bis  a  service-landing  at  420  feet 
(128  metres)  in  addition.  They  are  electrically  equipped  for  a  collective  daily 
output  of  2,500  tons,  by  No.  15  with  eight  tubs  in  double-decked  cages  and 
No.  15  bis  by  4  tubs  in  single-decked  cages. 

The  engine-rooms,  lamp-rooms,  workshops,  etc.,  are  at  the  ground  level; 
and  the  heapsteads  which  emerge  from  the  surface-buildings,  are  put  in 
communication  with  the  screens  by  lattice-girder  bridges  of  200  feet  (61 
metres)  span,  at  a  height  of  106  feet  (324  metres).  The  screens  and  pit-bank 
lines  are  carried  by  an  embankment   72  feet  (22  metres)  high,   this  unusual 
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arrangement  being  rendered  necessary  by  ili<'  circumstance  thai  the  months 
of  the  two  shaft  are  aboul  32  feel  (25  metres)  lower  than  the  sidings  that 
serve  the  neighbouring  shafts, 

;    t<  id  i-  surmounted  by  ;i  tower  enclosing  the  pulley,  th< 

l(    being  -ii  feel  (65*3  metres)  and  thai  of  the  Lightning-conductor  tip 

.  ■  the  water  off-take  240  feel  (73"3  metri         I        banks  oi   both  shafts  are 
connected  with  the  screens  by  covered   bridges  200  feel   (60"94   metr< 
closed  in  at  th<  sides  by  metal  panels  and  glazed  fram< 

ting  the  heapsteads,  the  metal  of  which  weighs  1,029  tons.,  was 
done  hoi ,  with  special  care  for  ensuring  the  greatest  possible  stability  and 
preventing  vibration,  such  parts  only  that  might  have  to  be  taken  down  being 
fastened  by  bolts  with  check-nuts.  Each  bridge,  weighing  106-8  tons,  is 
provided  with  mechanical  haulage,  the  full  tubs  Leaving  the  cage  being  led  to 
the  screens  bj  endless  chain  on  a  Line  of  way  with  tailing  gradient  and  re- 
turned  empty  by  the  Bame  chain  on  another  track  with  rising  gradient,  a 
third  Line  of  way  between  the  two  others  serving  for  manual  haulage  in  ca 

n  breakdown.    The  main  girders  ol  these  bridges  rest  at  end  on  one  of  the 

girders  of  the  pit-bank  floor,  with  roller  between,  which  permits  the  girder  t<> 
bend  freely  under  its  Load  and  also  to  expand  or  contract  with  varying 
tempera!  ure. 

I  ening  plant,  contained  in  a  large  metal  building,  comprises  both 

fixed  and  jigging  screens,  thai  afford  very  clean  products  of  any  desired  eom- 
position  as,  regards  size,  there  being  reconstitution  bands  alter  each  series 
of  screens;  and  the  hoppers,  telescopic  for  avoiding  breakage,  are  moved 
electrically. 

The  continuous-current  generators  for  the  winder-motors  are  actuated 
by  three-phase  motors;  and  equalization  of  the  power  taken  from  the  line  is 
obtained  by  means  of  llgner  flywheels.  No.  f5  winder  is  actuated  by  two 
300-volt  continuous-current  motors,  normally  in  series,  while  No.  15  bis  has 
at  present  only  a  single  motor.  With  each  winder-motor  corresponds  a  fly- 
wheel motor-generator  set,  the  cast-steel  flywheel  oi  18  tons  weight  running 
with  a  peripheral  speed  of  262  feet  (80  metres)  per  second.  The  three-phase 
asynchronous  motor  can  give  out  340  horsepower  at  485  revolutions  per  minute. 
The  two  300-volt  generators  for  No.  15  winder-motors  are  coupled  in  series  for 
normal  working.  For  the  night  service,  only  one  motor-generator  set  is 
employed,  the  winder-motors  running  at  half  speed. 

1  nice  sets  are  already  erected,  and  space  is  leserved  for  a  fourth,  which  will 
become  necessary  when  No.  15  bis  winder  receives  its  second  motor.  As  the  fly- 
wheel sets  are  identical,  any  two  may  be  affected  to  No.  15  winder,  and  the 
third  to  that  oi  No.  15  bis,  the  working  of  both  being  thus  ensured  in  the  event 
"i  a  breakdown  to  one  of  the  three  sets.  No.  15  winder  running  in  such  case  at 
half  speed,  supplied  by  a  single  set,  and  No.  15  bis  working  normally.  Winding 
is  effected  by  a  Kcepe  pulley;  and,  owing  to  the  slight  depth  of  the  first 
landing,  with  the  relatively  slight  weight  of  the  ropes  and  cages  in  No.  15  bis, 
the  rather  uncertain  adhesion  conditions  are  the  cause  that  the  winder  of  this 
shaft  i-  fitted  with  the  Meckel  tension-arrangement. 

The  I aiis  have  been  designed  for  giving  2,825  cubic  feet  (80  cubic  metres) 
of  air  per  >econd  on  an  equivalent  orifice  of  27  square  feet  (2'5  square  metres); 
ami.  tin'  permitting  the  225-horsepower  motor  that  drives  them  to  be  used  on 
appreciably  larger  orifices,  or  for  obtaining  a  regime  better  suited  to  the 
requirements  of  the  workings,  the  motors  are  connected  with  a  speed-regu- 
lating   arrangement    between    288    and    242    revolutions.  J.  W.  P. 
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Extended   Use  of   Electricity  at   Belgian   Collieries. — Anon.     Chron.    Trav. 

Pub.,  1911,  page  6453. 

The  Societe  Anonynie  des  Charbonnages  de  Stxepy-Bracquegnies  has 
arranged  to  instal  sub-stations  with  transformers  and  electro-motors  at  its 
different  plants,  3,200-volt  current  being  transmitted  by  cables  sunk  3!H  inches 
(1  metre)  deep. 

The  Societe  Anonyme  des  Charbonnages  de  La  Louviere  et  Sars-Long- 
champa  is  going  to  lay  down  a  70-kilovolt-ampere  static  transformer  for  current 
of  3,000/225  volts,  a  40-horsepower  three-phase  asynchronous  motor,  a  similar 
motor  of  10  horsepower,  and  a  hauling-engiue  for  the  shale-tip. 

The  Societe  Anonyme  des  Charbonnages  de  Ressaix-lez-Binehe  is 
authorized  to  erect  an  electric  hauling-engiue  at  the  top  of  an  incline  serving 
dip-workings  at  the  level  of  1,040  feet  (317  metres)  in  its  Saint-Albert  Pit. 

J.  W.  P. 

Mining:  Applications    of   Electricity   at   the    Charleroi    Exhibition. — Axon. 
Bull.  Soc.  An.  Ateliers  Constr.  Meclr.  CJiarleroi,  1911,  pages  56-58. 

The  three  main  services  of  a  mine  were  illustrated  in  the  exhibition, 
by  the  Societe  Anonyme  des  Ateliers  de  Constructions  Electriques,  of  actual 
plant  and  motors,  all  of  which  have  been  acquired  by  different  colliery 
companies. 

The  Esperance  et  Bonne  Fortune  Company,  Liege,  has  secured  a  350 
effective  horsepower  Ward-Leonard  winding-engine,  consisting  of  a  continuous- 
current  motor  with  auxiliary  commutation-poles,  which  at  85  revolutions  per 
minute  with  250-volt  current  can  raise  400  tons  in  10  hours  from  a  depth  of 
3,281  feet  (1,000  metres;.  The  shaft  carries  a  Koepe  pulley  with  hoop  for 
the  brake-strap,  that  is  put  on  by  a  series-motor  the  current  of  which,  passing 
through  a  controller  moved  by  the  eugineman  when  starting  the  winder- 
motors,  is  furnished  by  an  exciter  at  the  end  of  the  shaft  of  a  compensating 
set.  The  latter  comprises  a  1,000-volt  three-phase  asynchronous  motor  making 
880  revolutions  per  minute;  a  250-volt  continuous-current  dynamo  supplying 
the  winder-motors;  and  an  exciter  for  the  dynamo  just  mentioned,  the  winder- 
motors,  and  the  series-motor  of  the  brake-strap. 

A  centrifugal  pump  capable  of  raising  44,000  gallons  (200  kilolitres) 
per  hour  to  a  height  of  1,263  feet  (385  metres),  driven  by  a  475  effective  horse- 
power 3,000-volt  three-phase  asynchronous  motor  at  1,500  revolutions,  supplied 
by  an  auto-transformer  (the  current  absorbed  at  starting  not  exceeding  H  times 
the  normal  current  under  full  load),  is  destined  for  the  Trieu-Kaisin  Collieries. 

The  24-pole  rotor  of  a  246-horsepower  asynchronous  motor,  sold  for  driving 
a  fan  at  the  Levant  du  Flenu  Collieries,  near  Mons,  can  be  connected  in 
cascade  with  the  stator  of  a  36'5-kilovolt-ampere  synchronous  six-pole 
motor,  keyed  on  the  end  of  its  shaft.  When  the  speed  of  the  asynchronous 
motor,  normally  250,  approaches  200  revolutions,  it  can  be  connected  in 
cascade  with  the  synchronous  motor,  thus  imposing  on  the  set  a  speed  of  200 
revolutions,  corresponding  with  24  +  6  =  30  poles.  As  the  voltage  of  the 
asynchronous  motor's  rotor  is  110  for  a  speed  of  2C0  revolutions,  that  of 
the  synchronous  motor  will  be  the  same.  Such  motors  possess  the  advantage 
of  invariable  speed  under  all  loads,  and  of  giving  high  efficiency.  It  is  also 
possible,  in  the  event  of  a  sudden  gas  outburst,  by  simply  moving  the  con- 
troller of  the  cascade  set,  to  pass  instantaneously  from  synchronous  working 
at  200  revolutions  to  asynchronous  at  250,  and  thus  secure  intense  ventilation 
in  a  few  seconds.  J.  W.  P. 


44  NOTES    01     PAPERS    i\    COLONIAL    IND    FOREIGN 

Under  ground   Electric  Winder  and  Centrifugal   Pumps.-    Anon.      Bull. 

\„.  Ateliers  Constr.   Electr.  Charleroi,  lull  52. 

The  g I  results  afforded  by  an  electric  plant  put  down  In  L901   induced 

the  Societe  Anonyn  i  harbonnages  de   Nbel-Sart-Culparl    to  entrust   the 

makers  <  t  he  Societe  Anonyme  des  Ateliers  de  Constructions  Electriques, 
Charleroi)  with  a  larger  installation  for  generating  3,150-volt  current  to  pro- 
vide for  nearly  all  the  services  of  the  colliery.  The  flxed-arn  ature  altera  it 
excited  by  LlO-volt  current,  give  out  650  kilovolt-amperes  in  aormal  working. 
The  stators  are  1 1 ;  feet  (4*5  metres)  in  diameter;  and  the  rotor  oi  each  alter- 
nator i-  constituted  by  a  25-ton  flywheel  cast  in  two  parts,  bolted  t oget  her,  and 

made  fast  to  the  shaft  by  shrunk-on  .steel  1 ps.     The  belt-driven  exciters  can 

furnish,  either  individually  or  coupled  in  parallel  with  that  of  the  old  set, 
excitation  to  three  alternators,  while  also  ensuring  the  are  and  partly  the 
incandeseent  lighting,  their  efficiency  being  89*5  per  cent,  with  full  load.  The 
transformers,  with  their  cut-outs,  are  contained  in  extended-metal  chambers; 
and  electro-static  voltmeters  outside  permit  of  keeping  a  watch  on  the  insula- 
tion. A  lightning-conductor  is  mounted  on  each  set  of  bars;  and  adjust 
pressure-limiters  with  liquid   resistances,   branched  off  each   feeler,  avert  the 

ts  of  dangerous  over-pressure.  The  two  sets  of  high-pressure  bars  are 
iut  ir-connected  by  a  300-kilovolt-ampere  static  transformer,  with  oil-bath, 
capable  of  raising  the  pressure  from  1,050  to  3,150  volts,  or  decreasing  it,  so 
that  each  alternator  ran  supply  any  service  with  current  at  the  higher  or 
correspondingly  lower  pressure;  and  the  system  of  synchronization  permit- of 
connecting  all  three  alternators  in  parallel. 

Winding. — At  the  level  of  1,722  feet  (525  metres),  and  1,640  feet  (500  metres) 
from  the  winding-shaft,  a  staple  pit  serves  to  bring  coal  and  stone  from  the 
lower  level  of  2,132  feet  (650  metres);  and  the  former  electric  winder  is 
replaced  by  one  more  powerful,  for  raising  (in  10  hours)  400  tons  net  410  feet 
(125  metres),  or  eventually  225  tons  984  feet  (300  metres).  The  weight  of  the 
cage  is  17  hundredweight  (850  kilogrammes),  and  that  of  each  of  the  two  tubs 
(i  hundredweight  (300  kilogrammes),  holding  11  hundredweight  (550  kilo- 
grammes) of  coal  or  17  hundredweight  (850  kilogrammes)  of  stone,  while  the 
flat  steel-wire  rope  weighs  7\  pounds  per  yard  (3-8  kilogrammes  per  metre) 
and  changing  tubs  takes  45  seconds.  The  winding-plant  is  in  two  parts, 
erected  in  chambers  on  either  side  (diametrically  opposite)  of  the  staple-pit, 
namely,  an  Ilgner  regulating  set  and  the  winder.  The  former,  which  converts 
the  alternating  into  continuous  current,  consists  of  (1)  a  three-phase  asyn- 
chronous motor,  capable  of  giving  out  normally  140  horsepower  at  1,000  to 
970  revolutions  with  3,000  volts;  (2)  a  generator  of  independent  excitation 
continuous  current,  capable  of  giving  out  105  kilowatts  normally  and 
continuously,    while    the    pressure    at    the   terminals    may   vary    from    zero    to 

0  volts,  and  a  temporary  overload  of  180  kilowatts  can  be  sustained 
on  starting;  and  (3)  an  8-kilowatl  exciter  for  the  generator  and  winder- 
motor.  The  motor  and  generator,  connected  by  a  heavy  coupling 
that  acts  as  a  flywheel,  are  mounted  on  a  common  bedplate.  The  encased 
motor  of  the  winder  receives  its  current  from  the  generator  at  a  pressui 
of  0   to   L'L'O  volts,   plus  or   minus,  according  to  the  direction  of  the   lift.     Its 

I  varies  from  0  to  450  revolutions,  and,  while  giving  out  from  115  to 
120  horsepower  in  normal  working,  it  is  capable  of  exerting  200  horse- 
power for  starting.  It  is  worked  by  moving  the  generator's  exciter- 
rheostat.  Between  the  two  pulleys  of  the  winder  is  keyed  the  brake-pulley, 
which  is  acted  upon   by  two  strong  oaken  jaws,  applied  electrically,  while  they 
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also,  go  on  automatically  if  current  should  be  cut  off  from  the  winder-motor, 
or  the  cage  be  drawn  up  too  high.  The  chamber  of  the  compensating  set  also 
contains  a  static  transformer,  which  reduces  the  current  from  3,000  to  200 
volts  for  the  secondary  underground  services — incandescent  lighting  and  driv- 
ing a  fan,   an  air-compressor,  and  a  centrifugal  pump. 

Taking  off'  Water. — A  pump-tree  with  three  Eittinger  pumps  has  been 
superseded  by  a  nine-wheel  Rateau  centrifugal  pump,  driven  directly  by  a 
three-phase  asynchronous  motor,  with  the  rotor  in  short-circuit,  that  gives  out 
325  horsepower  at  1,500  revolutions  with  3,000-volt  current.  The  depth  of  suc- 
tion is  13  feet  (4  metres);  the  geometrical  height  of  lift,  984  feet  (300  metre- >: 
the  loss  of  load,  33  feet  (10  metres);  the  total  manometric  height,  1,030  feet 
(314  metres);  and  the  hourly  volume  delivered  39,600  gallons  (ISO  kilolitres). 
The  power  absorbed  at  the  motor  terminals  is  6818  watt-hours  per  gallon 
(1,500  per  cubic  metre  or  kilolitre)  of  water  raised  to  the  surface,  showing  an 
efficiency  of  68-2  per  cent,  for  the  set.  Starting  is  effected  by  a  self-transformer 
and  three-position  switch,  that  permit  of  giving  current  gradually. 

At  the  level  of  1,722  feet  (525  metres)  an  existing  steam-pump  is  retained 
as  reserve,  but  is  superseded  by  an  electrically-driven  Rateau  centrifugal 
pump,  supplemented  by  a  feed-pump  required  by  the  circumstances,  raising 
22,000  gallons  (100  kilolitres)  per  hour,  and  showing  an  efficiency  of  64  per 
cent,  for  pump  and  motor  together.  J.  W.  P. 


METALLURGY,   CHEMICAL  INDUSTRIES,   ETC. 

Absorption  of  Gold  by  Amalgamated  Copper  Plates,  Cast-iron  Retorts, 
and  Amalgam  Trays. — By  G.  H.  Stanley  and  M.  Thorxtox  Murray. 
Journ.  Chem.,  Met.,  d.-  31  in.  Soc.  S.  Africa,  1911,  vol.  xii.,  pages  218-223. 

The  authors  give  the  results  of  experiments  carried  out  with  the  view 
of  determining  whether  gold  in  any  considerable  amount  is  absorbed  by  the 
amalgamated  plates  used  in  gold-reduction  plants.  For  this  purpose  they 
procured  a  sample  plate,  which  had  been  in  use  for  12  years,  and  was  from 
0-13  to  0-14  inch  thick.  The  plate  had  been  sweated  and  scraped,  but  not 
scaled,  before  being  discarded,  and  the  under  surface  was  also  amalgamated. 
One  portion  on  assay  showed  the  presence  of  169  per  cent,  of  gold,  and  1-31 
per  cent,  of  mercury.  This  portion  of  the  plate  was  carefully  flattened,  and 
successive  layers,  each  about  002  inch  thick,  were  planed  off,  every  care 
being  taken  t-o  prevent  the  possibility  of  "salting"  by  some  of  the  top  scale 
of  amalgam  being  spread  over  the  edges  during  cutting.  These  layers  were 
assayed  in  succession  for  gold,  mercury,  and  lead,  and  the  results  obtained 
show  that  over  99  per  cent,  of  the  total  gold  present  was  contained  in  the 
surface-layer,  the  remainder  being  distributed  irregularly  throughout  the 
plate.  In  order  to  elucidate  the  point  further,  a  section  was  cut  across  the 
plate,  polished,  and  examined  under  the  microscope,  when  a  grey  surface-scale 
of  amalgam  lying  on  the  irregular  corroded  copper  surface  was  visible.  Ihe 
section  was  then  heated  to  a  sufficient  temperature  to  expel  the  mercury,  and 
again  examined,  when  a  yellow  scale  of  gold  was  apparent  on  the  edge  which 
originally  had  been  the  upper  surface,  and  some  small  hollows  seemed  to  be 
coated  to  a  variable  extent  with  a  yellow  film,  in  all  probability  gold. 

From  the  results  of  these  experiments  the  authors  are  of  opinion  that 
the  copper  plates  used  for  gold-reduction  purposes  are  more  or  less  porous, 
and   contain   minute   blow-holes,   some   of   which   at   least    communicate    with 
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another.    The  mercury  percolates  through  these  minute  passages,  carrying 

with  it  gold  in  solution  nr  in  suspension  until  the  plate  becomes  saturated. 

explantion   seems   to   the   authors   to   be   sufficient,    without    having  to 

me  any  true  diffusion  of  mercury  or  gold  into  the  copper,  ami  supports 
tlu'  view  so  often  expressed  thai  gold  is  nol  absorbed  in  sufficient  amount  to 
influence  the  percentage  recovery.  The  removal  of  the  surface  ol  tin-  plate 
to  ;,  depth  of  0'02  inch,  would  in  tin-  present  case  have  yielded  all  the  gold 
that  would  be  worth  recovering. 

A  specimen  from  a  discarded  retort,  which  had  probably   been  in   u 
1  or  -  years,  was  examined  in  a  similar  manner  to  the  above.    The  thii  ki 
«.i^  about  -",  inches,  ami  after  as  much  as  possible  from  the  interim  jurfai  •  had 
been  s<  raped  off,  successive  portions  were  removed  by  the  shaping-machine  for 
assay.     In  this  instance  the  gold  showed  a  penetration  into  the  metal  oi  over 
Huh,  ami  the  presence  of  a  valuable  quantity  of  gold,  which  would  not  be 

\  ed  by  a  mere  scaling  or  chipping  of  the  interior.  A  microscopical 
examination  showed  the  Inside  surface  of  the  section  to  be  rough  and  deeply 
corroded,  doubtless  through  the  oxidation  of  the  iron  and  the  burning  away  of 
the  graphite.  This  would  probably  leave  minute  cracks  down  which  the  gold 
would  percolate,  most  probably  in  the  form  of  liquid  amalgam.  These  cracks 
would  tend  to  open  and  close  on  alternate  heating  and  cooling  of  the  retort, 
and  would  thus  facilitate  the  passage  of  the  gold. 

Gold  has  also  been  detected  in  minute  quantities  in  association  with  the 
graphite,  and,  therefore,  may  be  assumed  to  pass  into  the  retort  along  the 
line-,  of  graphite  in  the  manner  above  suggested.  This  would  appear  to  point 
to  the  passage  of  the  gold  slowly  through  the  iron  until  it  came  to  the  outside, 
where  it  would  accumulate.  Particles  of  gold  were  also  detected  by  the 
microscope  in  a  section-piece  of  amalgam  tray  (cast-iron).  A.  P.  A.  S. 


Combustion  in  Mechanically-f ired  Furnaces,  with  Notes  on  the  Savary 
Furnace. — By  J.  I/.aht.  Hull.  Soc.  I/><j.  Civ.  France,  1911,  pages  631- 
670. 

In  firing  boilers,  proper  regulation  of  the  air  admitted  with  respect  to- 
the  quantity  of  fuel  burnt,  and  intimate  combination  of  the  air  and  fuel, 
requiring  porosity  of  the  fuel-layer,  are  too  often  disregarded.  It  is  essential 
that  firing  should  never  begin  before  combustion  is  complete,  and  also  that  the 
combustion-chamber  should  be  of  sufficient  capacity  with  a  large  refractory 
surface  of  radiation.  The  usual  temperatures  are  not  sufficient  for  complete 
combustion,  which  requires  a  heat  of  about  1,500°  Cent.,  high  temperature 
-ccuring  good  thermit-  utilization  of  the  fuel,  as  well  as  smoke-consumption. 

Although  the  idea  of  self-feed  with  automatic  discharge  of  refuse  is 
attractive,  its  realization  i-  not  easy,  either  owing  to  imperfections  in  plant,  or 
because  coal  of  best  quality  containing  ash  but  little  fusible,  screened  and 
sized,  is  required,  or.  again,  because  the  combustion  is  defective,  owing  to 
uneven  distribution  of  fuel  on  the  grate.  Mechanical  stokers  are,  however, 
now  in  favour  owing  to  labour  exigencies,  while  the  decided  improvement  in 
combustion  and  smoke-consumption  gives  great  hope  for  the  future. 

The  ideal  furnace  should  ensure  (1)  good  combustion,  and  consequently 
perfect  smoke-consumption,  (2)  high  utilization  of  the  fuel,  and  (3)  regular 
distribution  of  a  uniform  layer  over  the  whole  grate.  As  regards  practice, 
it  should  be  possible  to  (a)  stoke  by  hand  in  case  of  a  breakdown,  (6)  replace 
a   grate-bar    while    working,    (c)    protect    from    tire-action    all   essential   parts, 
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(rh  avoid  a  sifting  of  dust  between  the  bars,  (e)  automatically  clear  the  bars, 

(f)  allow    as   little   carbon    as   possible   to    pass    away   with   the   clinker,    and 

(g)  burn  any  coal  indifferently,  especially  slack  and  dust. 

Keversed  combustion  proper  has  not  succeeded ;  but  reversed  feed  has 
progressed  rapidly,  although  a  weak  point  is  the  difficulty  of  securing  even 
distribution.  Separate  combustion  is  an  attractive  solution  of  the  problem, 
because  it  suppresses  the  great  difficulty  due  to  variable  volatile-matter  con- 
tent, which  entails  bad  behaviour  (femie)  of  the  fuel. 

■  ration  of  volatile  matter  is  obtained  very  simply  in  the  Savary 
furnace,  which  consists  of  a  trun-conic  grate  in  the  form  of  a  funnel.  The 
bars,  removable  without  articulated  joints  for  the  descent  of  the  clinker,  are 
connected  with  vertical  members  suspended  from  a  cast-iron  ring  which 
revolves  on  a  ball-bearing  surface,  slowly  drawing  along  with  it  the  whole 
furnace.  A  fire-clay  coat  on  the  upper  ring  forms  the  hearth,  or  area  of  pre- 
liminary distillation,  the  coal  being  spread  out  by  a  distributing  hopper.  The 
volatile  substances  distil;  and  at  the  end  of  a  revolution,  when  distillation  is 
complete,  the  coke  left  on  the  hearth  encounters  a  cast-iron  block,  cooled  by 
water-circulation,  which  throws  it  on  to  the  circular-stepped  inclined  grate. 

Three  modes  of  combustion  are  combined  in  this  arrangement — imme- 
diate distillation  and  combustion  of  the  gas  produced,  combustion  (as  on  an 
ordinary  grate)  of  very  porous  coke,  and  gasification  with  carbonic-acid  pro- 
duction. The  complete  combustion  resulting  from  these  three  modes,  or  stages, 
which  overlap  one  another,  is  ensured  by  the  high  temperature  maintained 
through  the  bridge.  The  grate  may  be  freed  from  clinker  by  hand  or  automat- 
ically at  will;  and  regular  descent  of  the  ashes  is  ensured  by  the  mobility  of 
the  bars,  the  oscillatory  motion  of  which  prevents  agglomeration.  Ashes 
accumulate  on  the  lower  part  of  the  grate,  where  they  must  remain  for  a 
certain  space  of  time,  in  order  to  permit  of  the  gi'eater  jiortion  of  the  carbon 
they  contain  being  gasified.  J.  W.  P. 


New  Method  of  Calculating-  the  Storage  of  Heat  in  Regenerative 
Furnaces. — By  F.  Castf.k.  ffis/err.  Zeifsch?-.  f.  Berg-  a.  Hiittenwes., 
1911,  vol.  lix.,  page  1. 

In  these  furnaces  the  gaseous  conbustible  and  the  air  needed  for  its  com- 
bustion are  previously  heated  by  passing  them  through  separate  brick 
chambers,  through  which  the  exhaust-gases  from  the  furnace  are  forced  in  a 
contrary  direction.  The  exchanges  of  heat  between  the  gases  and  air  and  the 
solid  medium  depend  on  the  speed  of  the  gases,  the  difference  in  temperature 
between  them  and  the  brick  chamber,  and  the  heat-absorbing  area  of  the 
latter.  The  direction  of  the  gas  and  air  and  of  the  exhaust  is  reversed  from 
time  to  time. 

To  calculate  the  heat  stored,  it  is  necessary  to  know  the  exact  dimensions 
of  the  brickwork,  and  the  time  occupied  by  the  passage  of  the  air  and  gases 
in  either  direction.  Taking  the  average  speed  of  the  exhaust  through  the 
chamber  at  12  feet  per  second,  the  writer  maintains  that  with  the  ordinary 
system  the  quantity  of  heat  transferred  to  the  gases  and  air  is  much  less  than 
it  ought  to  be,  the  maximum  being  as  follows: — Temperature  of  the  exhaust. 
2,732°  Fahr.  (1,500°  Cent.);  temperature  of  the  air,  2,311°  Fahr.  (1,266°  Cent.); 
and  temperature  of  the  gases,  1,828°  Fahr.  (998°  Cent.).  Even  this  temperature 
of  the  air  for  combustion  cannot  be  attained  if  the  ratio  of  the  chamber  in 
which  it  is  heated  does  not  exceed  in  size  that  of  the  gas-chamber   by  more 


soi  es  rti  p  u'kks  i\  .  olon]  \i.  um  foreign 

t  inn  II.  The  w  i  it  it  i-  "i  opinion  thai  a  temperature  of  the  tax  of  from !  60°  t.i 
100°  Cent,  below  thai  ol  the  exhaust-gases  cannol  be  reached  unless  some  o1 
the  generator-gas  is  taken  from  the  furnace  and  burnl  in  the  regenerator.  I  or 
efficient  working  of  the  plant,  the  amount  which  can  thus  usefully  be  spared 

-liuulii  I,.-  determined.  I-    If.  lJ. 


Central    Production   of   Coal-gas  and    its   Transmission   to   a   Distance. — 

Anhn.     /.'*  r.  Univ.  Mines,  L910,  vol.  xxxii.,  pages  123-127. 

Long  pipe-lines  for  gas-transmission  have  been  laid  from  coke-ovens  in 
tlic  Ruhr  and  other  coal-fields  to  centres  of  consumption,  this  practice  tx 

found  more  ec imical  than  carrying  coal  by  rail  or  even  water.     The  Ruhr 

ovens  produce  daily  176,573,800  cubic  feet  (5,000,000  cubic  metres)  oi  gas  in 
everj  respeel  equal  to  thai  from  retorts,  sold  at  the  low  rate  of  about  7d.  per 
thousand  cubic  feet  (2  pfennigs  per  cubic  metre);  and  the  energy  represented 
is  twenty  t i 1 1 it-  that  of  the  current  generated  al  the  electrii  centn  '  stai 
in  the  same  district,  if  the  general  rule  be  admitted  that  a  kilowatt-hour  is 
equivalent  to  35-3  cubic  feel  (1  cubic  metre)  oi  coal-gas.  It  is  also  found  that 
there  i-  m>  more  limit  to  the  transport  of  gas  than  to  the  transmission  oi 
mi  rent.  1  he  port  oi  Travemiinde  is  supplied  by  Lubeck,  11  miles  (23  kilo- 
metre-) distant,  under  very  economical  conditions,  because  the  former  profits 
by  a  lower  rate  than  it  it  made  it-  own  gas,  and  the  latter  sought  an  outlet 
for  it-  surplus,  there  being  forty  such  cases  in  Germany. 

\-  the  quantity  oi  surplus  gas  from  coke-ovens  is  constantly  increasing, 
and  has  been  added  in  ever-increasing  proportion  to  that  of  retort.-,  the  Barmen 
municipality  gave  up  gas-making,  and  now  receives  it-  entire  -apply — 
600,350,900  cubic  feel  (17,000,000  cubic  metres)  yearly — from  the  Gewerkschaft 
Deutscher  Kaiser,  a  distance  of  :!l  miles  (50  kilometres),  compared  with  which 
the  greatest  distance  oi  current  transmission  by  the  Etheinisch-Westfalische 
Electrizitatswerk  is  only  26  miles  (42  kilometres).  The  localities  on  the  Hue  of 
transport  soon  profited  by  the  cheaper  gas,  as  eventually  also  did  all  those  to 
which  it  could  be  extended.  The  Essen  and  Mulheim  municipalities,  followed 
by  others,  closed  their  works  and  obtained  their  gas  from  coke-ovens  more  or 
less  distant,  paying  less  than  9d.  per  thousand  cubic  feet  (2^  pfennigs  per 
cubic  metre),  while  thecosl  of  the  pipe-line  to  the  most  distant  point  incre 
the  expense  by  little  more  than  one-half. 

The  example  oi  Westphalia  is  followed  by  the  Rhine  Province,  and  is  also 
in  course  of  being  followed  by  the  Saar  and  Waldenburg  coal-fields,  while 
Berlin  has  already  extended  its  gas  service  to  a  distance  of  10A  miles  (17 
kilometres).  The  central  gas-work-  at  Bismarckhiitte,  with  vertical  retorts, 
supply  by  a  pipe-line  of  37  miles  (60  kilometres)  a  considerable  part  of  the 
Upper  Silesian  eoal-field,  notwithstanding  the  competition  of  electric  lines. 

It  is,  however,  a  mistake  to  regard  gas  and  electricity  as  enemies,  the  fact 
being  that  they  complete  one  another,  ga-  being  clearly  indicated  for  heating 
and  electricity  tor  traction,  while  both  are  practically  equal  for  lighting.  The 
Cologne.  Stuttgart,  and  Chariot  tenhurg  municipalities,  which  own  and  work 
both  their  ga-  and  electricity  -tat  ion-,  have  decided,  owing  to  the  results 
obtained  at  Berlin,  to  light  their  main  arteries  by  compressed  gas.  The 
pioneer  in  central  coke-oven  gas-production  is  Herr  Thyssen,  and  in  its  trans- 
mission to  a  distance  Herr  Stinnes.  J.  \V.  P. 
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Resume  of  Producer-gas  Investigations. — By  E.  H.  Feexald  and  C.  D. 
Smith.     Bur.  Mines,  Bulletin  Xo.  13,  1911,  pages  1-393. 

This  publication  contains  a  resume  of  the  investigations  undertaken  during 
the  period  October  1st,  1904,  to  June  30th,  1910,  as  to  the  merits  of  different 
coals  as  producer-fuel,  for  the  purpose  of  promoting  efficiency  in  the  utilization 
of  the  nation's  fuel-supplies.     These  investigations  have  been  associated  with 

;ning,  briquetting,  coking,  and  other  tests,  all  of  which  supplemented  an 
examination  into  the  nature,  extent,  and  distribution  of  the  fuels.  The  tests 
have  all  been  made  with  carefully  selected  representative  samples  and  carload 
lots  of  materials  procured  specially  for  the  purpose  by  experienced  collectors. 
The  tests  in  the  gas-producer  have  shown  that  many  fuels  of  such  low  grade 
as  to  be  practically  valueless  for  steaming  purposes,  including  slack-coal, 
lignite,  and  peat,  may  be  economically  converted  into  producer-gas,  and  may 
thus  generate  sufficient  power  to  render  them  of  high  commercial  value. 

It  is  estimated  that,  on  an  average,  each  coal  tested  in  the  producer-gas 
plant  developed  two  and  a  half  times  the  power  that  it  would  develop  if 
used  in  the  ordinary  -team-boiler  plant.  Such  relative  efficiencies  probably 
hold  good  for  the  average  installation  of  moderate  power-capacity,  but  the 
ratio  is  smaller  when  large  steam-plants  of  the  most  modern  type  are  com- 
pared. Thus,  through  these  investigations,  lignite  beds  underlying  from 
20,000,000  to  30,000,000  acres  of  public  lands,  supposed  to  be  worth  little,  have 
been  shown  to  possess  a  large  value  for  power  development.  As  a  result  the 
money  value  of  this  Government  land  has  been  increased  to  the  extent  of 
probably  =£60. 000, 000  < $300,000,000)  or  more.  It  has  been  demonstrated  that 
the  low-grade  coals,  high  in  sulphur  and  ash,  now  left  underground,  can  be 
used  economically  in  the  gas-producer  for  the  ultimate  production  of  power, 
heat,  and  light,  and  should,  therefore,  be  mined  at  the  same  time  as  the 
high-grade  coal.  Aloi'eover,  attention  is  now  being  called  to  the  practicability 
of  further  reducing  this  waste  through  more  efficient  mining  methods. 

The  investigations  also  show  that  the  general  use  of  gas-producers  for  the 
development  of  power  means  the  practical  elimination  of  the  smoke  nuisance. 
This  result  is  especially  important  in  cities  that  are  compelled  to  use  bitu- 
minous coals.  The  establishment  of  producer-gas  plants  at  the  mines  and  the 
distribution  of  electric  energy  or  gas  over  large  areas  will  also  tend  to  eliminate 
smoke.  Such  central  plants  can  deliver  high-voltage  current  250  miles  away. 
'I  he  movement  to  instal  them  is  hastened  by  the  rapid  development  in  the 
use  of  electricity  for  manufacturing  and  power-plant  purposes,  and  in  partic- 
ular by  the  electrification  of  railroad  terminals.  When  a  large  percentage  of 
the  small,  isolated,  smoke-producing  power  and  heating  plants  and  all  steam- 
locomotives  have  been  removed  from  larger  cities,  the  atmosphere  of  these 
cities  will  be  much  clearer,  and  heavy  financial  losses  directly  traceable  to 
smoke  will  be  eliminated. 

Part  I.  of  the  Bulletin  deals  with  producer-gas  and  producer-gas  plant-, 
including  the  composition  of  producer-gas,  aud  the  various  types  of  producer- 
gas  plants  on  the  market ;  special  producer-gas  engine  conditions ;  producer- 
gas  for  metallurgical  and  heating  purposes;  gas-producer  fuels;  capacity  of 
producers ;  gas-yield  of  fuels ;  essential  factors  in  the  production  of  gas  of 
uniform  quality;  gas-cleaning  and  tar-removal;  labour  required  in  operating 
producer-plants;  mechanically-stirred  producers;  efficiency  of  gas-producers; 
bye-product  producer-gas  plants ;  coke-oven  and  blast-furnace  gas ;  gas  dis- 
tribution;  arrangement  of  plant ;  requirements  of  a  good  producer,  etc.  Parts 
II.  and  III.  contain  particulars  of  the  tests  made  on  the  various  plants, 
together  with  a  copious  bibliography.  A.  P.  A.  S. 


50  NOTES    "i     PAPEES    l\    COLONIAL    \M>    FOBEIGN 

Utilization  of  Coke-oven  Gas  for  Town  Lighting.      By   W .  Mkyi.r.      <1. 

Zeil  Berg-  u.  Hiittenie    ..  1911,  rol.  lix.,  page  163. 

utilisation   of   gaa   from   coke-ovens   instead   ol    retort-made   gai 
lighting   purposes   has   lately   attracted   much   attention    in   (in  many,   owing 
t.i  the  increase  of  population  and  the  consequenl   greater  demand   for 

in   most   modern  coke-ovens  from    10  to  60  pei    cent,  oi   the  output  of 
-a. illy   wasted,   it    i-   cheaper   to  enrich    and    use   1 1 1 i  —   gas   than    for 
municipalities   to   make  their  own    lighting-  l    »ke-ovens,   therefore, 

now  more  economically  constructed  and  worked  in  Germany,  and  the  heating 
I  illuminating  qualities  oi  the  gas  more  carefully  studied  than  formerly. 

The   average   proportion   of  methane   in    coke-oven   gas   is  22    pei    cent.; 
in  retort-made  gas,  35  per  cent.;  and  of  heavy  hydrocarbons,  VS  and   I 
cent,  respectively.    The  quality  oi  the  pas  varies  with  the  time  at  which  it  is 
drawn  off  alter  the  coking  p  begun.    II  very  rich,  it  is  equal  to  L4-7 

candlepower,  when  very  poor  to  9  candlepower,  and  35*31  cubic  feet  (1  cubic 
metre)  will  develop  1  kilowatt  per  hour.  The  process  of  coking  occupies 
about  35  hours,  (ias  for  illumination  was  at  first  drawn  off  during  the  tir-t 
10  hours  of  coking,  but  its  heating  value  was  too  powerful  for  the  burners. 
!t  i-  now  drawn  off  between  the  eighth  and  sixteenth  hours.  One  ton  of 
German  coal  yield-  from  2,800  to  4,600  cubic  feet  (80  to  130  cubic  met 
of  gas  for  lighting.  To  obtain  high-candlepower  gas,  two  separate  gas-plants 
are  used;  into  one  the  gas  which  has  a  high  heating  value  is  passed,  and 
into  the  other  the  gas  of  high  illuminating  power.  The  heating  value  is 
determined  in  a  calorimeter.  The  lighting-gas  is  sent  through  a  filter  to  a 
large  receiver.  Part  is  then  led  to  a  burner,  where  the  quantity  of  air 
required  for  complete  combustion  is  determined,  and  a  pyrometer  in  the  com- 
bustion-chamber marks  the  heat  of  combustion.  The  purifiers  consist  of  a 
tar-sprayer,  saturation-chamber,  exhauster,  cooler,  and  au  oil-separator. 
The  gas  is  then  passed  at  high  pressure  through  a  gas-meter,  and  can  be 
delivered  to  a  distance  of  37  miles  (60  kilometres);  this  is  a  great  point  in 
ensuring  the  success  of  the  system. 

At  Essen,  40  per  cent,  of  coke-oven  gas  is  mixed  with  retort  gas.  and 
the  mixed  gas  contains  35  per  cent,  of  methane  and  43  per  cent,  of  hydrogen. 
In  several  German  town-,  only  coke-oven  gas  is  now  used  for  lighting.  Since 
the  coke-ovens  cannot  vary  their  output,  arrangements  are  necessary  either  to 
the  surplus  in  holder-,  or,  if  retort  gas  is  also  used,  to  equalize  the 
supply.  E.  M.  D. 

Koppcrs  Co'<e-ovens  at  the  Bagnoii  Iron-  and  Steel-works. — Axox.      Bull. 
-     .  //"/.  Civ.  France,  1911,  pages  110-112. 

The  new  smelting-works  of  the  Ilva  Iron  Company  at  Bagnoli,  near  Naples, 
include  a  landing-stage  for  the  reception  of  raw  materials  and  despatch  of 
manufactured  products,  about  1.148  feet  (350  metres)  long,  terminated  by  a 
platform,  98^  feet  (30  metres)  wide,  with  25  miles  (40  kilometres)  of  track 
leading  to  the  various  divisions. 

The  coal-depots, which  are  nearest  the  stage,  have  an  area  of  about  35,880 
square  yards  (30,000  square  metres),  and  can  accommodate  100,000  tons,  being 
1  by  6-ton  electric  travelling  cranes,  for  conveying  coal  to  the  grinders. 
The  ground  coal  falls  into  ferro-cement  hoppers,  whence  it  is  taken  to  the 
coke-ovens  by  metal  conveyors.  There  are  two  banks  of  Koppers  bye-product 
recovery  ovens  producing  600  tons  daily.  Alter  quenching,  the  coke  is  con- 
veyed mechanically  to  the  blast-furnaces  or  to  the  depots.     The  bye-product 
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recovery  plant  includes  aspirators,  which  force  the  gas  issuing  from  the 
ovens  to  transverse  the  condensers  and  scrubbers,  where  they  give  up  their 
tar  and  amrnoniacal  liquor;  and  the  latter  yields  sulphate  of  ammonia  in 
special   apparatus. 

The  ore-  and  flux-depots,  of  59,800  square  yards  (50,000  square  metres) 
area,  can  receive  200,000  tons,  being  contiguous  to  those  of  the  coke.,  carried 
in  electromotor  wagons.  Each  of  the  two  blast-furnaces,  82  feet  (25  metres) 
high,  is  served  by  four  Cowper  stoves;  and  thirty-two  Cornish  boilers  are 
fired  by  blast-furuace  gas.  Two  cf  the  three  blowing-engines  (one  in  reserve) 
are  driven  by  gas-motors;  and  in  the  same  engine-house  are  three  others  of 
3,000  collective  horsepower,  besides  two  Tosi  500-horsepower  steam-engines, 
all  driving  dynamos  that  generate  600-volt  current.  J.  W.  P. 


Uses  of  Peat  for  Fuel  and  other-  Purposes. — By  Charles  A.  Davts.  Bur. 
Mines,  Bulletin  No.  16,  1911,  pages  1-214. 

The  Bureau  of  Mines,  Washington,  U.S.A.,  is  making  a  comprehensive 
investigation  into  the  composition,  heat-value,  and  utility  of  the  mineral 
fuels  of  the  United  States,  giving  particular  attention  to  their  methods  of 
mining  and  their  utilization,  to  the  end  that  waste  may  be  avoided  and  the 
deposits  of  low-grade  fuels  now  lying  unmined  may  be  made  important  assets 
of  the  nation's  mineral  wealth. 

The  Bulletin  sets  forth  the  results  of  an  investigation  that  was  undertaken 
to  determine  whether  peat,  a  fuel  widely  used  in  some  countries,  could  be  made 
serviceable  in  the  United  States,  where,  although  the  labour  and  economic 
conditions  differ  from  those  in  peat-using  countries,  there  are  opportunities 
for  the  introduction  of  a  fuel  selling  at  prices  that  should  make  the  mining  and 
shipment  of  peat  to  neighbouring  markets  profitable.  In  connexion  with  the 
investigation,  attention  was  incidentally  given  to  the  possible  development  of 
peat  for  other  purposes,  with  the  view  of  increasing  the  value  of  a  material 
that  hitherto  has  not  been  generally  considered  an  important  natural  resource 
of  the  country. 

It  is  pointed  out  that  within  the  past  few  years  a  marked  depletion  of  the 
visible  supplies  of  coal,  the  approaching  exhaustion  of  the  supply  of  wood 
available  for  fuel,  and  a  constantly  growing  demand  for  fuel  for  industrial  and 
domestic  uses,  have  led  to  a  general  advance  in  the  prices  of  both  coal  and 
wood.  This  condition  has  resulted  in  an  endeavour  to  seek  out  and  appraise 
new  sources  of  fuel-supply,  and  to  contrive  means  of  conserving  and  more 
perfectly  utilizing  the  present  supplies.  The  tendency  towards  more  efficient 
utilization  is  shown  in  the  development  of  interest  in  briquetting  as  a  means 
of  saving  coal-mine  waste  and  converting  it  into  useful  fuel,  in  the  increasing 
use  of  internal-combustion  engines  as  sources  of  power,  and  in  the  steady 
improvement  of  boiler-furnaces  and  combustion-chambers  for  burning  solid 
fuels  most  economically.  The  same  tendency  is  shown  in  the  increasing  \ise  of 
compound  steam-engines  and  of  devices  for  assuring  complete  combustion. 
Another  manifestation  of  this  tendency  is  the  growing  desire  to  investigate 
and  utilize  hitherto  unconsidered  kinds  of  fuel  and  to  make  use  of  sources  of 
power  other  than  fuel. 

Peat  has  been  used  in  constantly  increasing  amounts  for  the  generation  of 
power  by  those  nations  that  are  poorly  supplied  with  other  fuels.  Such  use 
has  naturally  led  to  material  improvements  in  the  ways  of  preparing  peat  for 
fuel,  and  to  much  experimenting  aimed  at  increasing  the  quality  of  the  fuel 
produced  and  the  rapidity  of  production.       The  experimental  work  has  not 
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been  wholly  oonfined  bo  ways  of  atilisii  fuel,  i>ni  lias  included  efforts 

to  discover  numerous  other  uses  i « •  which  the  substance,  "i  some  pari  "t  it, 
might  be  adapted  as  raw  material  for  Bome  manufacture,  in  regions  where  r  w 
materials  for  1 1 1  *  -  specified  purpose  were  either  nol  produced,  were  scarce,  or 
uri e  expensive, 

Peat,    when    briquetted,    makes   a    most    attractive   type   ol    fuel,   as   the 
briquettes  are  uniform  in  size,  and  often  have  a  highly-glased  blaol 
The  briquettes  arc  clean  to  handle;   they  arc  also  compad  and  i  thai 

they  ocoupy  less  space,  and  arc  more  easily  transported  and  stored  than  the 
-anic  weight  <>i  t he  same  peat  could  be  if  iii  any  other  form.    They  burn  Less 

rapidly    than   cut    or    machine    peat,    and    hence   give   leas    trouble    in    firing    for 

power-production  than  do  other  kind-  ol  peat-fuel. 

The  Bulletin  gives  a  brief  history  of  the  use  of  peat  as  a  fuel;  its  origin 
and  formation;  the  physical  and  chemical  properties  of  poat  as  related  to  i*s 
fuel-value;  its  preparation  and  manufacture  fur  fuel  purposes;  the  manu- 
facture of  gas  from  peat;  and  also  deals  with  peat  as  a  raw  material,  and  it- 
use  for  agricultural  purpo 

The  facts  presented  in  the  Bulletin  would  seem  to  demonstrate  that, 
although  plainly  inferior  to  the  best  coal  in  the  number  of  heat-units  yielded 
per  pound  consumed,  nevertheless,  if  prepared  in  the  ways  commonly  used  in 
Europe,  peat-fuel  presents  so  many  desirable  qualities,  such  as  freedom  from 
smoke,  cleanliness  in  handling,  small  ash-content,  complete  and  easily  con- 
trolled combustion,  and  prospective  low  price,  that  there  should  be  a  good 
field  for  its  introduction  for  manufacturing  and  domestic  uses  in  those  parts 
of  the  United  States  where  peat  naturally  occurs  in  abundance. 

A.  P.  A.  B. 


ADMINISTRATION    AND    STATISTICS. 

Mineral-fuel  Production  in  Belgium  and  Excess  of  Imports  over  Exports. 
— Anon.       Org.  Indus.,  1911,  No.  45. 

In  1910,  Belgium,  not  including  the  new  Campine  coal-field,  produced 
23,916,560  tons  of  coal,  showing  an  increase  of  399,010  tons  over  the  output 
for  1909.  The  total  number  of  workmen  was  143,701  against  143,011;  and  the 
mean  yield  of  the  hewer  950  tons,  of  the  underground  hand  231  tons,  and  the 
mean  of  all  workers  together,  surface  and  underground,  166  tons.  Fuel- 
exports  amounted  to  6,830, 7S0  tons,  and  imports  to  7,343,180  tons,  this  being 
the  first  time  that  Belgium's  fuel-imports  have  exceeded  her  exports. 

J.  W.  P. 


Production  of  the  French  Northern  Coal-field,  -  Anon.      Org.    Indus.,    1911, 
No.  2-2. 

Last  y<ar'>  collective  output  by  the  nine  collieries  in  the  Departemeiit  du 
Nord  and  fifteen  in  the  Pas-de-Calais  was  27,242,030  tons,  against  26,578,418 
tons  in  1909,  the  progression  of  about  a  million  tons  noticed  during  the  Iasl 
few  years  not  having  been  maintained,  a  cheek  which  i-  attributed  to  strikes 
and  disorganization  of  transport.  More  than  2,000,000  tons  per  annum  each 
were  produced  by  two  collieries  in  the  Nord,  including  Anzin  with  3,479,169 
ion-,  and  by  four  collieries  in  the  Pas-de-Calais,  including  I. ens  with  3,541,614 
tons.  The  total  number  of  winding-shafts  i-  I  14.  including  nineteen  at  Anzin 
and  seventeen  at  Lens. 

The   eleven   collieries    in    the   two  departments   that    make   coke  produced 
2,109,891  tons  last  year,  against   1,946,457  tons  in  1909,  showing  an  inci 
of  163,434  tons.  J.  W.  P. 
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Coal-mining  in  Holland.— By  H.  Van  Gkoenendael.  Rev.  Xoire,  1911, 
page  379. 
The  output  iu  1910  was  1,292,289  tons,  furnished  by  six  collieries — one 
reserved  to  the  State  that  will,  it  is  thought,  attain  an  output  of  6,000,000  tons 
in  1950,  when  that  of  the  private  mines  may  equal  Belgium's  total  production. 
The  Government  has  reserved  to  itself  a  fresh  concession,  after  agreeing 
with  the  inventors  as  to  the  indemnities  due  to  them.  The  present  Govern- 
ment appears  disposed  to  grant  new  concessions,  and  even  confide  to  individ- 
uals the  working  of  deposits  proved  by  its  officials,  subject  to  a  percentage  of 
the  profits.  The  State  is  also  working  actively  the  deposits  which  it  has 
reserved;  but  not  more  than  5  per  cent,  is  expected  as  a  return  for  the  sums 
expended.  J.  W.  P. 


Coal-reserves  of  Europe. — Anon.      Org.  Indus.,  1911,  No.  41. 

In  the  course  of  a  paper  on  the  formation  of  coal  and  mineral  oils 
submitted  to  the  Carlsruhe  Congress  of  Naturalists,  Prof.  Engler,  of  Berlin, 
estimated  the  total  coal-reserves  of  Europe  at  about  700,000,000,000  tons,  in 
which  Great  Britain  enters  for  193,000,000,000  tons;  Germany,  416,000,000,000 ; 
Eussia,  40,000,000,000;  Belgium,  20,000,000,000;  France,  19,000,000,000;  and 
Austria-Hungary,  17,000,000,000  tons.  He  considers  that  the  German  reserves 
will  suffice  for  3,000  years,  the  British  for  about  700  years,  and  those  of 
Belgium,  France,  and  Austria  Hungary  for  900  years. 

In  1909  the  world's  coal-production  attained  1,100,000,000  tons;  and  there 
still  remain  3,000,000,000,000  tons,  including  780,000,000,000  tons  in  the  United 
States  of  America,  sufficient  for  1,700  years.  J.  W.  P. 


Minerals  in  Russian  Saghalien. — Anon.     Org.  Indus.,  1911,  No.  47. 

Geological  explorations  in  1908-1909  showed  that  the  coal-measures  contain 
some  160,000,000  tons  (10  milliard  pouds)  and  about  800,000  tons  (50  million 
pouds)  have  been  taken  out.  In  some  places  six  seams  occur,  which  are  together 
more  thau  21  feet  (3  sagines)  thick.  There  are  two  types  of  coal — long-flame 
and  bituminous.  The  annual  production,  16,000  tons  (1,000,000  pouds),  is 
restricted,  owing  to  the  absence  of  ports  and  means  of  communication;  but 
if  these  conditions  as  well  as  those  of  labour  were  improved,  Saghalien  would 
form  an  important  coaling-station. 

Naphtha  was  found  25  years  ago;  and  five  companies  are  putting  down 
bore-holes.     Gold  has  also  been  found  in  several  places,  but  is  not  yet  worked. 

3.  W.  P. 


Mineral  Production  of  India  during  1910. — By  H.  H.  Hayden.     Rec.  Geol. 
Surv.  India,  1911,  vol.  xli.,  pages  145-209. 

For  the  first  time  since  the  year  1898  there  was  a  fall,  in  1909,  amounting 
to  4'6  per  cent.,  in  the  total  value  of  the  minerals  produced;  but  it  is  satis- 
factory to  learn  that  this  falling-off  has  been,  in  1910,  converted  into  an 
increase,  although  the  total  value  is  still  below  that  for  1907  and  1908.  The 
chief  minerals  of  which  the  outputs  for  the  year  under  review  show  a 
decrease  in  value  are  coal,  petroleum,  saltpetre,  and  jadestoiie;  whilst  there 
have  been  marked  rises  in  manganese,  salt,  mica,  leact,  and  wolfram.  In  the 
case  of  coal  the  decrease  in  value,  amounting  to  12  per  cent.,  must  be  set 
off  against  an  increase  of  1-|  per  cent,  in  quantity.       The  values  of  the  iron 
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and  ohromite  produced  have  also  fallen  by  u  to  7u  pet  cent,  respectively, 
whilst  there  has  been  an  insignificant  deorease,  amounting  t<>  01  par  cent., 
in  tin-  gold  production,  due  t<j  the  closing-down  <>i  the  Dharwai  Mines  during 
the  year.  These  decreases,  however,  have  been  counterbalanced  by  tin 
in  production  ol  graphite,  tin,  silver,  and  magnesite.  With  the  exception 
of  tin-  decline,  amounting  t<>  B  per  cent.,  in  the  value  of  the  petroleum 
output,  the  figures  generally  show  a  steady  rise,  indicative  oi  healthy  indus- 
trial progress,  rhere  are  now  signs  that  the  decrease  in  the  total  quantity 
ui  coal  raised  during  1909  has  recovered  iron;  the  check  arising  from  the 
over-production  during  the  boom  of  1DD7  and  \'M6.  The  slight  increase  ol 
1910  over  1909,  although  amounting  only  to  1!  per  cent.,  indicates  a  healthy 
rate  ol  expansion.  There  has  beeii  a  marked  increase  in  the  output  per 
person  employed  in  almost  every  province,  and  although  the  total  output 
oj  coal  has  increased  by  over  177,000  tons,  the  number  of  persons  employed 
daily  has  been  reduced  by  over  3,000.  The  result  is  that  103-7  tons  have 
been  produced  per  person  employed,  as  against  99"3  in  190!) ;  Da  the  Bengal 
coal-fields  the  average  is  109*7  tons  per  person,  which  compares  favourably 
with  lut:i,  the  figure  tor  1909.  This  increased  efficiency  is  due,  no  doubt, 
lo  the  more  extended  use  of  mechanical  appliances,  and  is  even  more  marked  if 
it  lie  represented  on  the  basis  of  the  ratio  of  persons  employed  below  ground, 
in  which  case  the  figure  becomes  1719,  which  shows  a  very  considerable 
advance  on  1631  and  1535,  the  figures  for  1909  and  1908  respectively. 

The  following  table  has  been  compiled  from  the  statistics  contained  in 
the  Report,  and  shows  the  quantities  and  values  of  the  more  important 
minerals  produced  during  1910:  — 


Amber,  in  hundredweights   ... 

Chromite,  in  tons 

Coal,  in  tons 

Diamonds,  in  carats    ... 

Cold,  in  ounces 

Uraphite,  in  tons 

Iron-ore,  in  tons 

Jadestone,  in  hundredw-eights 

Lead  and  lead-ore,  in  tons 

Magnesite,  in  tons 

Manganese-ore,  in  tons 

Mica,  in  hundredweights 

Petroleum,  in  gallons 

Ruby,  sapphire,  and  spinel,  in  carats 

Salt,  in  tons 

Saltpetre,  in  hundredweights 

Silver 

Tin  and  tin-ore,  in  hundredweights 

Tungsten-ore,  in  tons 

Total  value 


Increase  or 

Quantity. 

Value 

Decrease  in 
ralue  o 

£ 

Per  Cent. 

63 

283 

-       15 

1,737 

2,315 

70-0 

12,047,413 

2,455, o44 

12  0 

77-74 

590 

46  0 

573,119-94 

2,202,486 

01 

3,992 

20,479 

63-0 

54.626 

9,811 

410 

2,827 

64,747 

23  0 

31,211 

163,022 

+  1190 

5,182 

1,382 

+  600-0 

800,907 

849,455 

+     40-5 

39,612 

177,152 

+     13-5 

214,829,647 

835,927 

-       8-0 

262,019 

58,849 

— 

1,552,975 

565,078 

+     25-0 

307,962 

230,615 

-       2-5 

— 

4,968 

+     660 

3,283i 

18,578 

+     92-0 

39b 

38,873 

+  178-0 

£7,700,154 

A. 

P.  A.  S. 

Coal-production  in  the  Far  East. — Anon.     Org.  Indus.,  1911,  No.  46. 

Leaving  out  of  the  question  British  colonies,  as  well  as  the  United  States 
ol'   America — 

Japan  is  producing  coal  at   a   rapidly   progressive  rate,  having  put  out 
15J  million  tons  in  1910  against  8\  millions  in  1909. 
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Saghalien. — The  production  in  1910  did  not  exceed  80,000  tons;  but  the 
island  contains  rich  seams  of  Tertiary  formation,  attaining  a  collective  thick- 
ness of  50  feet. 

China. — The  coal  produced,  chiefly  consumed  in  the  country  itself,  is 
variously  estimated  between  3£  and  10  million  tons.  There  is  no  doubt  as  to 
the  existence  of  enormous  quantities  of  coal,  that  already  discovered  being 
put  at  350,000  million  tons. 

Indo-China. — The  Tongking  production  may  attain  half  a  million  tons. 

Philippine  Islands. — The  two  collieries  worked  in  Batan  produced  70  and 
150  tons  daily;  and  rich  deposits  exist.  J.  W.  P. 


Alsace-Lorraine    Mine    Legislation. — By    Marcel   Sauvagnac.     Rev.   Noire, 
1911,  page  383. 

In  1874  a  general  law  as  to  mines  distinguished  ownership  in  the  mine 
from  that  in  the  surface ;  but  (as  in  the  French  law  of  1810)  the  surface-owner 
may  work  a  deposit  opencast,  provided  he  does  not  interfere  with  the  getting 
of  minerals  at  greater  depth,  the  mine  belonging  to  the  discoverer.  At  the 
same  time  a  fiscal  law  imposed  a  fixed  royalty,  payable  to  the  State,  of  Id 
(10  centimes)  per  2'47  acres  (1  hectare)  and  a  proportionate  royalty  of  2  per 
cent,  on  the  net  product.  Exploration  is  free  to  everyone  over  all  lands 
except  those  of  public  interest.  If  the  prospector  cannot  come  to  terms  with 
the  surface-owner,  the  matter  of  indemnity  must  be  referred  to  the  Courts. 
Application  for  a  concession,  not  to  exceed  1,235  acres  (500  hectares),  must  be 
made  to  the  Mines  Administration  after  minerals  have  been  found.  Application 
by  the  surface-owner  takes  precedence,  provided  it  be  made  within  a  week  of 
those  by  third  parties.  The  law  of  1873-1874  regulates  the  union  of  several 
mine-owners  to  form  a  joint-stock  company,  and  also  the  obligatory  formation 
of  workmen's  provident  associations.  The  German  law  of  1900  introduced  no 
change  into  Alsace-Lorraine  mine  legislation ;  but  those  of  1902  and  1907  have 
modified  details.  Applications  for  a  concession  are  subject  to  a  stamp  duty  of 
10s.  (10  marks);  and  all  mines,  whether  worked  or  not,  to  an  areal  tax  of  6d. 
(50  pfennigs)  per  2-47  acres  (1  hectare),  while  a  duty  of  f  per  cent,  is  levied  on 
the  mean  sale-price  of  products.  J.  W.  P. 

Employment  of   Boys  and   Girls  in  the   Ostrau-Karwin   Pit. — By   E.  Seidl. 
Zeitschr.  f.  Berg-,  Hiitt.  u.  Salinenwes.,  1911,  vol.  lix.,  pages  186-212. 

The  Ostrau-Kai  win  district,  including  parts  of  Moravia  and  Upper  Silesia, 
has  a  number  of  seams  from  1  foot  8  inches  to  2  feet  8  inches  (05  to  0-8  metre) 
and  a  few  from  6  feet  8  inches  to  10  feet  (2  to  3  metres)  thick.  The 
dip  is  in  general  10  degrees,  increasing  to  40  degrees  at  Ostrau.  The  greatest 
depths  are  984  feet  (300  metres)  at  Karwin  and  1,312  feet  (400  metres)  at 
Ostrau.  The  method  of  working  is  that  of  bord  and  pillar.  The  pits  are 
worked  by  adults  of  both  sexes,  by  boys  of  14  to  16,  and  by  girls  of  14  to  18 
years  of  age,  but  only  males  are  employed  underground.  Exclusive  of 
briquette-makers,  36,092  persons  are  employed,  and  of  these  26,848  men  and 
1,773  boys  work  underground. 

The  law  relating  to  the  employment  of  youthful  and  of  female  workers 
is  not  very  strictly  enforced,  the  medical  certificate  of  fitness  required  going 
mostly  by  appearance.  Below,  the  boys  are  employed  in  filling,  leading, 
putting,  driving  horses,  and  such-like  work,  and  help  more  or  less  in  gobbing, 
flushing,  and  cleaning  operations  in  the  galleries  and  ways. 


56  ffOTEG    01    PAPBBfi    in    COLONIAL    LWD    PORBIGB 

ih.  shifts  Last  B  hours,  including  rests,  the  time  being  counted  ttom  the 
firal  man  in  to  the  laei  man  out.  The  shifts  extend  from  6  a.m.  to  3  p.m.,  from 
2  p.m.  t<>  li  p.m.,  and  from  lo  p.m.  to  7  a.m.  it  an  boui  be  deducted  lor 
walking,  the  average  time  worked  is  B   hours,  and  Li    bai 

provided  thai  the  boye  .shall  resl  during  thit  time  b>i  l  hour  Longer  than 
the  men,  and  work  for  onlj  i  hours  al  a  stretch.  1"  the  latter  provision 
mam   exceptions  arc  allowed,  with  thi  approval,  but  they  arc  now 

never  asked  for.  Overtime  is  worked  only  when  Lives  are  in  danger  or  in 
ol  her  extreme  c    • 

Brvations  of  the  effects  of  the  employment  of  youthful  workers   have 
not  yet  been  continued  long  enough  to  yield  results.  A.  11.  L. 


Costly  Hygiene  for  Belgian  Collieries. — Anon.      Org.   Indus.,   1911,  No.  43. 

A  Belgian  Royal  Decree,  to  come  into  force  on  March  Let,  L913,  enjoins 
that  every  colliery  in  operation,  employing  at  least  titty  workmen  in  the  Lai 
sluti,  shall  be  provided  with  shower-baths  and  wardrobes,  as  to  which  tin- 
most  minute  particulars  and  directions  are  given,  But  a  circular  of  the  Comite 
Central  des  Houilleres  de  Prance  points  out  that  small  and  old  collieries 
have  not  the  necessary  space,  and  thai  many  plants,  especially  in  Hainaut, 
have  not  enough  water  even  ior  their  boilers,  there  exists  a  colliery  with 
ten  plants,  on  which  observance  of  the  decree  would  entail  an  outlay  of 
i'24,000  (600,000  francs),  and  it  has  not  paid  a  dividend  for  several  years. 

J.  W.  P. 


Mine    Legislation    in    the    French    Colonies. — By    — .    CHARPENTIEK.         L'<  V. 
Noire,  1911,  page  380. 

The  French  colonies  contain  mineral  deposits — some  of  them  very  rich — 
thai  are  only  waiting  to  be  won,  but  as  to  which  capitalists  hesitate.  With  a 
few  exceptions,  the  mine  regulations  arc  well  conceived;  but,  drawn  up,  as 
they  arc,  with  the  laudable  intention  of  protecting  the  domain  from  dis- 
honest  or  injudicious  speculation,  they  should  be  applied  in  a   liberal   spirit 

-  to  encourage  enterprise.  The  present  rigime  is  rather  precarious,  especi- 
ally where  permit-  to  work  have  been  instituted.  These  are  granted — not  to 
the  discoverer,  but  to  the  first  applicant,  whether  he  oiler  guarantee-  or  not, 
and  for  areas  marked  out  on  maps  that  are  often  incorrect,  yet  made  to 
constitute  the  basis  of  mining  permits  at  the  grantee's  risk.  It  would  be 
preferable  that  the  mine  proper  were  instituted  in  a  form  giving  guarantees 
like  those  in  the  mother  country,  that  neither  the  taxes  nor  the  royalties 
were  fixed  merely  in  accordance  with  fiscal  requirements,  and  especially  that 
they  be  not  levied  nor  maintained  rigorously  when  circumstances  prevent 
access  to  the  mines  or  employment  of  the  native  population.  J.  \V.  P. 


Regulations  for  Working  Phosphates  in  France,  Tunis,  and  Algeria. — By 

— .  Lamiieht.     Rev.  Noire,  1911,  page 

France  is  the  country  which  produces  the  Largest  quantity  of  phosphates 
in  the  whole  world,  the  principal  deposits  being  those  of  Saint-Gobain 
and  the  Kuhlmann  mines.  Winking  i-  subjeel  to  the  legislation  on  quarries; 
but  deposits  are  not  eoncessible,  this  riginu  involving  the  consequences  that 
vl)  no  permits  are  given  to  prospectors  to  effect  the  works  which  they  consider 
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necessary,  and  they  are  not  ensured  the  profit  on  their  finds;  (2)  there  is  no 
obligation  for  the  owner  to  work;  (3)  there  is  no  royalty  to  pay  to  the  owner, 
other  than  that  which  he  may  agree  upon  with  the  worker;  and  (4)  there  is  no 
land-tax  to  pay  to  the  State.  Owing  to  this  subordination  to  common  law, 
which  is  not  pliant  enough  for  all  the  requirements  of  rational  working,  it  is 
desirable  that  phosphates  be  subjected  to  a  legislation  more  conciliatory  and 
also  more  accessible  to  prospectors  and  workers. 

In  Algeria,  on  domanial,  dejiartmental,  and  communal  lands,  and  in 
Tunis  on  domanial  lands,  explorations  may  be  authorized  by  the  Governor- 
General  or  by  the  Bey.  In  the  event  of  success,  the  prospector  may 
claim  a  finder's  privilege,  which,  however,  confers  no  right  to  the  deposit, 
but  only  a  share  in  the  royalty  recoverable  by  the  State.  Working  is  carried 
on  by  virtue  of  leases  (a mediations)  granted  after  public  adjudication.  The 
concessionaire  has  to  indemnify  prospectors  for  their  explorations,  and  he 
receives  a  tenth  of  the  royalties  paid  to  the  Government.  J.  W.  P. 


Mine  Industry  and   Legislation   in  Greece. — By  S.  A.   Papavasiliott.     Rev. 
Noire,  1911,  pages  383-384. 

Mine  legislation  was  completely  reformed  by  the  law  of  1910,  which, 
however,  does  not  affect  quarries,  scoriae,  nor  asbestos,  while  the  ores  of 
precious  metals,  as  well  as  rock-salt,  emery,  millstone,  and  gypsum,  are 
worked  by  the  Government.  For  obtaining  a  concession,  the  existence  of  ore 
must  be  proved ;  and  the  granting  of  a  permit  to  search  (available  for  2 
years  and  renewable  for  another  year)  is  subject  to  various  formalities.  The 
Minister  of  the  Interior  cannot  refuse  to  grant  a  concession  the  application  for 
which  is  made  in  due  form;  but  its  area  must  not  exceed  2,471  acres  (1,000 
hectares).  The  mine  conceded  is  regarded  as  a  property,  but  it  can  only  be 
ceded  with  Government  approval.  Absence  or  insufficiency  of  working  for 
4  years  (with  a  year's  grace)  may  entail  forfeiture ;  but  the  concessionaire 
can  apply  to  the  Courts  for  revocation  of  the  decree.  If  annulation  be 
pronounced,  the  mine  will  be  sold  by  auction,  the  former  concessionaire  not 
being  entitled  to  bid ;  and  a  mine  not  sold  passes  to  the  State.  Mines  are 
subject  to  various  royalties — Id.  CIO  leptas)  per  quarter  acre  (10  ares),  5  per 
cent,  on  the  net  revenue  for  the  miners'  fund,  and  5  per  cent,  on  the  net 
revenue  to  the  surface-owner. 

The  author  gives  full  particulars  as  to  the  composition  and  working  of 
the  argentiferous  lead,  copper,  zinc,  nickel,  iron,  manganese,  and  ferro- 
manganese  ores,  and  also  of  chromite,  pyrite,  sulphur,  globerite,  lignite, 
emery,  argentiferous  barytine,  etc.,  and  expresses  the  opinion  that,  in  the 
near  future,  iron-works  will  be  founded  with  every  chance  of  success. 

J.  W.  P. 


Mine  Legislation  in  Tunis. — By  P.  Zets.     Rev.  Noire,  1911,  pages  380-381. 

The  French  protectorate  in  Tunis,  which  is  very  rich  in  phosphates, 
established  the  principle  of  State  ownership.  An  exploration-permit  is  only 
granted  over  a  rectangle  not  exceeding  741  acres  (300  hectares)  in  area;  and 
permits  to  work  are  granted  for  deposits  of  slight  importance^  the  conces- 
sionaire paying  a  fixed  royalty  of  Id.  (10  centimes)  per  2"47  acres  (1  hectare) 
and  a  proportional  royalty  of  5  per  cent,  on  the  value  of  the  net  produce.     The 
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Burface-owner  may  work  any  quarries  on  1  * i --  property  but  the  sale  of  ■  quarry 
with  the  righl  t<>  work  it  (exclusive  oJ  the  surface)  conveys  do  right  to  the 
property  from  which  it  is  disaffected. 

A  ih'w  rigime,  now  under  consideration,  divide  min<  ral  deposita  into  two 
classes — mines  (oonceasible)  and  quarries  (nol  ooncessibie),  the  former  being 
regarded  ae  domanial  and  the  Latter  as  belonging  to  the  rarface-owner,  while 
existing  eegulations  as  to  permits  for  exploration  and  working  are  maintained. 
The  cobI  of  the  exploration-permil  is  increased  five-fold,  and  the  fixed  royalty 
ten-fold;  bul  the  proportional  royalty  remains  the  same.  Three  years'  non- 
working  may  entail  forfeit  me  of  a  concession.  J.  W,  P. 
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APPENDIX. 


NOTES  OF  PAPERS  OX  THE  WORKING  OF  MINES,  METALLURGY, 
ETC.,  FROM  THE  TRANSACTIONS  OF  COLONIAL  AND  FOREIGN 
SOCIETIES  AND  COLONIAL  AND  FOREIGN  PUBLICATIONS. 


The   following   contractions   are    used    in    the    titles    of    the    publications 
abstracted  :  — 

Ann.  Mines  Belgique.     Annales  des  Mines  de  Belgique,  Brussels. 

Ann.  Mines  Paris.     Annales  des  Mines,  Paris. 

Ann.  Soc,  G6ol.  Nord.     Annales  de  la  Societe  gr'ologiuue  du  Nord,  Lille. 

Bull.  Soc.  Ing.  Civ.  France.     Bulletin  de  la  Societe  des  Ingenieurs  Civils  de  France, 

Paris. 
Bull.  Univ.  Illinois.    Bulletin  of  the  University  of  Illinois,  Urbana,  Illinois,  U.S  A. 
Bur.  Mines.     Bureau  of  Mines,  Washington,  U.S.A. 
Com.  Seri\   Geo/.   Portugal.      Communicacoes  do  Servico  geologico  do   Portugal, 

Lisbon. 
Compt.  Rend.  Acad.  Sci.  Paris.     Comptes-rendus  Hebdomadaires  des  Seances  de 

l'Acad<5mie  des  Sciences,  Paris. 
Fbldt.  Kbzl.     Foldtani  Kozlbny,  Budapest.     (Magazine  of  the  Hungarian  Geological 

Society. ) 
Jahr.  k.  preuss.  Geo!.  Land(  tanst.  Jahrbuchder  Koniglich-Preussischen  Geologischen 

Landesanstalt  zu  Berlin,  Berlin. 
Mitt.    Geo!..    Gesellsch.     Wien.       Mitteilungen    der    Geologischen    Gesellschaft    in 

Wien,  Vienna. 
(E8terr.  Zeitschr.f.  Berg-  v.  Hiittenun  <.     'Esterreichische  Zeitschrift  fiir  Berg-  und 

Hiittenwesen,  Vienna. 
Philipp.  Journ.  Sci.      Philippine  Journal  of  Science,  Manila. 
Proc.  Engineer*'  Soc.  W.  Penna.     Proceedings  of  the  Engineers'  Society  of  Western 

Pennsylvania,  Pittsburg,  U.S.A. 
Rec.  Geo!.  Surv.  India.     Records  of  the  Geological  Survey  of  India,  Calcutta. 
Zeitschr.  f.  Berg-,  Hiiit.-  u.  Salinenwes.      Zeitschrift  fiir  das  Berg-,  Hiitten-  und 

Salinenwesen  im  preussischen  Staate,  Berlin. 
Zeitschr.   f.   prakt.   Geol.      Zeitschrift  fiir  praktische  Geologie  ;  and   ibid.   (Berg- 

wirtschaJUiche    Mitteilungen  J,   Berlin. 


VOL.   LXII.-1911-1912. 
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GEOLOGl  .    MINERAL   DEPOS]  K    I   i< 

Standing:     Tree*     in     the     Nord     Coal-Measures,      France. —  By      CKAJ 

Babboib.     Arm.  Soc.  <•'•<>!.  Nord,  1911,  vol.  xl.,  pages  187-196. 

At  t  •lit  Kin    18   drawn    to    a    recent    discover)    oJ    iti  cl    trunks    ol    1 1  <■»•.-    in    the 

rooi  "i  the  Leonard  Seam  a1   Lievin,  and  the  author  remarks  on  the  repi 
observation  of  the  fad  thai  the  roots  of  Buoh  trees  are  never  seen  to  penetrate 
into  the  underlying  coal-seams    either  they  spread  out,  or  are  suddenly  cut 

oil'  at  the  top  of  a  seam.  II'  the  roots  ever  did  penetrate  into  a  coal-seam,  t  hey 
were  so  far  converted  into  coal  as  to  be  indistinguishable  from  the  rest  of 
the  seam. 

The  author  claims  to  have  attacked  the  problem  on  a  new  Hank:  lie  has 
devoted  especial  attention  to  the  varying  characters  oi  the  roofs,  to  which  he 
applies   the    following   quintuple  classification:    (1)   grit   or   sandstone   roofs; 

(2)  plant-bearing  shale  roofs;  (3)  black  bituminous  fish-shale  roofs;  (4)  brown 
bituminous-shale  roofs,  containing  lamellibranchs  and  Crustacea;  and 
(5)  calcareous-shale  roofs,  yielding  marine  mollusca.  Each  of  those  is 
described  in  detail,  albeit  briefly.  The  first  two  were  laid  down  in  shallow 
waters  or  swamps,  at  depths  of  less  than  16  feet;  the  remaining  three  were 
laid  down  in  fresh,  brackish,  or  marine  waters  (all  comparatively  clear)  in 
Lagoons,  lakes,  or  gulfs. 

Tabular  statistics  are  adduced  to  show  that  erect  trees,  found  above 
nineteen  different  seams  at  Lens  and  seven  different  seams  at  Lievin,  were  in 
roofs  belonging  to  the  first  category,  and  occupied  the  position  in  which  they 
actually  grew.  No  erect  tree-trunks  have  been  found  in  these  collieries  in 
the  shell-bearing  roots  wherein  drifted  plant-remains  are  abundant. 

L.  L.  B. 

Economic  Geology  of  the  Baguio   District,  Philippines. — -By  W.   1).  Smith 

and    F.    T.    Im> i >i xckiki.d.     Philipp.    Journ.    Sri.,    1911,    vol.    vi.,    pages 

429-445. 

Igneous  rocks,  diorites  and  andesites  (Tertiary  lavas),  play  a  great  part  in 

the   geology   of  the  district.        The   sedimentary   deposits,    which   are    briefly 

described     are   found    in   "a   more  or  less  broken   condition   on    the  flanks  of 

the  highlands,  [and]  formerly  extended  over  [the]  central  region  in  a  great 

arch." 

Seven  types  of  metalliferous  veins  are  distinguished,  namely:  (1)  calcite 
and  quartz,  with  manganese,  galena,  iron,  and  free  gold;  (2)  quartz-veins  with 
some  pyrite  and  free  gold,  and,  in  some  eases,  manganese,  galena,  or  copper; 

(3)  silicified  vein-stuff  and  "mineralized  wall  rock"  with  galena,  iron,  free  gold, 
and,  in  some  cases,  manganese.  (4)  quart/,  with  copper  and  free  gold;  also 
galena  and  zinc  in  some  cases;  (5)  quartz  with  auriferous  tellurides,  but 
no  free  gold;  (6)  quartz  with  free  gold  and  cinnabar;  and  (7)  "quartz  witli 
wire  gold  or  plate  gold  (rare)."  A  brief  description  is  given  of  the  various 
minerals  found  in  these  lodes,  and  the  origin  of  the  lodes  is  discussed,  due 
stress  being  laid  on  their  genetic  relationship  with  the  intrusive  igneous  rocks. 
Once  again,  this  district  furnishes  an  instance  of  the  importance  of  highly 
siliceous  thermal   waters  as  a   factor  in  ore-deposition. 

No  workings  have  yet  penetrated  to  the  sulphide  zone,  and  anything  or 
nothing  may  be  predicated  as  to  the  probable  extent  of  payable  ore;  but  it  is 
drily  remarked  that  "the  gold  fever  ha-  been  so  acute  in  this  district,  that 
very  little  attention  has  lieen  given  to  the  non-metallic  minerals"  which  are 
available,  such  as  limesl •.  siliceous  sinter,  glass-sand,  brick-clay,  etc. 
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The  district  is  one  of  steep  slopes  and  excessive  rainfall,  and  consequently 
the  making  of  roads  is  attended  with  considerable  engineering  difficulties. 

The  auriferous  lodes,  mostly  fissure-veins  in  the  lower  intrusive  andesite, 
contain  manganese  as  a  widespread  accessory.  The  cyanide  process  is  indis- 
pensable in  most  cases  for  the  extraction  of  the  gold.  There  are  25  stamps  in 
the  area,  distributed  through  four  mills,  and  there  is  one  cyanide  plant  in 
operation.  L.  L.  B. 


Mineral  Resources  of  South-Eastern  Luzon,  Philippines. — By  G.  I.  Adams 
and  W.  E.  Pratt.     Phil i pp.  Journ.  Sri.,  1911,  vol.  vi.,  pages  449-480. 

The  dominant  physiographical  feature  of  this  portion  of  the  great  island 
is  a  chain  of  volcanic  peaks,  to  which  the  authors  assign  the  appellation  of 
"the  South-Eastern  Cordillera."  Naturally,  igneous  rocks  ('older  crystallines, 
gneisses,  basalts,  tuffs,  breccias,  agglomerates,  etc.)  play  a  conspicuous  part 
in  the  geology  of  the  area.  The  sedimentai'y  deposits  (of  Tertiary  age)  cover 
only  a  small  extent  of  country,  to  judge  from  the  descriptions  given,  and  none 
occur  south  of  Sorsogen  Bay,  "with  the  exception  that  east  of  Magallanes 
there  is  a  bed  of  coal  which  has  been  opened."  It  is  of  poor  quality,  and 
although  it  exceeds  3\  feet  in  thickness,  it  would  probably  not  repay  working. 

In  the  Paracale-Mambulao  district,  well-mineralized  quartz-veins  cut 
through  granite,  and  "most  of  the  values  of  the  district  are  the  gold  content 
of  the  ores."  None  of  the  mining  properties  are  sufficiently  developed  to 
warrant  detailed  description.  Haematite  boulders  are  recorded  at  certain 
localities,  and  an  iron-ore  body  attaining  occasionally  a  width  of  42^  feet, 
extends  from  an  island  in  Mambulao  Bay  to  the  mainland.  Placer-deposits 
also  occur  in  this  and  in  the  Ragay  Gulf  district,  while  in  the  Nalasvetan 
district  is  a  big  ore-body,  20  feet  wide,  carrying  free  gold. 

On  the  Caramuan  peninsula  coal  is  known  to  occur,  but  the  one  outcrop 
that  has  been  examined  is  of  no  industrial  importance.  Copper-ores  have 
been  reported.  In  the  Batan  chain  of  islands  coal-seams  are  interbedded  with 
the  Tertiary  sedimentaries  which  overlie  the  igneous  rocks ;  the  coal-deposits 
of  Batan  Island  itself  are  the  best  developed  of  any  in  the  Philippines. 

In  the  Tayabas  Peninsula  a  certain  variety  of  petroleum  occurs,  of  very 
low  specific  gravity,  "and  only  two  or  three  fields  in  the  world  produce  an  oil 
comparable  with  it."  It  contains  an  unusually  high  percentage  of  gasolene 
and  kerosene.     The  entire  peninsula   would  repay  prospecting  for  oil. 

L.  L.  B. 


Boring  for  Coal  in  the  Campine,  Belgium. — Determinations  made  by  G. 
Schmitz  and  X.  Stainier.  Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages 
217-245. 

Bore-hole  No.  81  put  down  at  Eysden  by  the  Societe  Anonyme  des  Char- 
bonnages  de  Limbourg-Meuse,  entered  the  Coal-Measures  at  a  depth  of  1,539 
feet  (469  metres)  and  cut  the  first  seam  at  that  of  1,614  feet  (49217  metres).  In  all 
twenty-two  seams  dipping  from  5  to  11  degrees,  and  varying  in  thickness  from 
16  inches  (4  decimetres)  to  5  feet  4^  inches  (1-63  metres),  were  passed  through, 
giving  a  collective  coal  thickness  of  nearly  56  feet  (16'92  metres).  Underneath 
the  lowest  seam,  Catamites  Suchowi,  Lepidospermum ,  Mariopteris  and  various 
Calamites  with  broken  plant-remains,  were  encountered :  and  the  hole  was 
stopped  in  grey  shale,  turning  to  black,  at  the  depth  of  nearly  3.367  feet 
(10264  metre,,.'  J.  W.  P. 
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Lohk      Scries     of     Thin      Coal-scams      Proved      near      Charloroi.      By      0. 
1. 1  Inn.    Mines    Belgigue,    1911,    rol.    wi..  and 

673-674. 

bore-hole  put   down  from  the  workings  ol   the   I  lie  Collier; 

had  indicated  the  existence  oi  Coal-Measures  in  rdei  below,  a  fresh 

Iml!  •  !  from  the  surface,  al  a  point  called  Saint-Martin,  in  the  north 

■  it  the  concession,  for  proving  the  seams. 

This  hole,  begun  in  the  limestone  by  the  trepan,  entered  the  Coal-Measures 
.it  a  depth  oi  705  feel  (215  metres),  in  which  it  w.i-  continued,  -till  with  the 
trepan,  to  1,090  feel  (332*5  metres),  wlnn  a  rotary  borer  was  substituted  fur 
affording  cores.  In  all,  twenty-two  seams  were  passed  through,  varying  in 
thickness  hum  1  foot  1  inches  (Ol  metre)  to  7  feet  4  inches  (2"26  metres)  and 
giving  a  total  coal  thickness  of  about  56  feet  (17*19  metres),  the  dip  varying 
from  o  to  63  degrees  with  the  horizontal,  and  the  volatile-matter  content  from 
'.)  to  206.    Shortly  after  a  senn  inches  (0-73  metre)  thick,  at  a  depth  "t 

;,!_':;   feel    (1,043*52  metres),  had    been   cut,  the  core-extracting  tube   became 
jammed   in  the   hole,   which    was  temporarily   abandoned. 

The  hole  was  cleared  and  boring  resumed  during  the  second  half  of  1910; 
and  .it  ::.!:;::  feel  (1,046*26  metres)  a  thin  seam  (veinette),  16  inches  (40  centi- 
metres) thick,  was  cut,  followed  almost  immediately  by  a  seam  21  feet  (0'72 
metre)  thick,  with  L4'75  per  cent,  of  volatile  matter  and  11  per  cent,  of  ash. 
One  other  seam,  3  feet  (0*9  metre)  thick,  was  passed  through  at  3,514  feet 
(1,071-]  metres),  dipping  33  degrees;  and  the  hole  was  finally  stopped,  in 
sandstone  dipping  41  degrees,  at   the  depth  of  3,620  feet  (1,10363  met 

J.  W.  P. 


North   Belgian  Coal-field — State  of  the  Works  on  January  1st,   1911. —  By 

V     I'ikkit.     Ann.  Mines  Belgique,  1911,  vol.  .wi.,  pages  637-641. 

Andre-Dumont-sous-Asch  Concession:    Watersthei  /'hint  at  Genck. — Owing  to 
the  occurrence  of   fissures   at    1,410   feet   (130  metres),   the  original   project  of 
sinking   to  this  depth   with  freezing   was  abandoned;    and  preparations   were 
made  for   employing  the  cementation   method  between  984  feet  (300   met 
and    1,673    feet    (510    met  i 

Of  the  eighteen  freezing  holes  for  No.  1  shaft,  eleven  attained  the  Coal- 
Measures,  where  they  were  stopped  at  1,673  feet  (510  metres).  At  shaft  No.  2 
a  bore-hole  has  been  continued  to  1,181  feet  (360  metre.-),  in  order  to  obtain 
water  tor  the  cementation  of  No.  1.  Provision  is  made  for  driving  the  boring, 
freezing,  and  pumping  plant  electrically,  all  being  in  a  forward  state. 

Les  Liegeois  >  n  Oampine:  Zwartberg  Plant  at  Genck. — Bore-hole  No.  82, 
put  down  along  the  centre  line  of  No.  1  shaft  for  giving  a  section  of  the 
sterile  cover,  was  -topped  at  1,844  feet  (562  metres)  in  the  Coal-Measures, 
which  is  entered  at  1,810  feet  (551*7  metres).  A  fresh  hole  (No.  83)  lias  been 
started  along  the  centre  line  of  No.  2  -halt.  328  feet  (100  metres)  north-west 
.,t  No.  82  bore  h 

b-Sulendael :  Winterslag  Plant  at  Genck. — Owing  to  the  information 
afforded  by  core-  obtained  between  1.312  feet  (400  metres)  and  1,410  feet 
(430  metres),  it  was  decided  to  freeze  down  to  1,404  feet  (42S  metres)  instead 
of  1,312  feet  (400  metres)  as  originally  intended — this  (great en  depth  having 
been  attained  by  twenty-one  freezing  holes.  It  remained  to  bore  thirteen 
more,  beside-  about  ten  supplementary,  owing  to  deviations,  as  determined  by 
the  Deni-   pendulum  instrument. 
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Beeringen-Coursel :  Kleine-Heidi  Plant. — Trials  of  cementation  have  been 
made  in  No.  1  shaft  between  1,246  feet  (380  metres)  and  1,279  feet  (390  metres); 
and  ten  holes  have  been  bored  to  2,050  feet  (625  metres;.  At  No.  2  the  thirty 
freezing  holes  have  attained  a  depth  of  1,083  feet  (330  metres),  two  of  them 
having  been  continued  to  1,476  feet  (450  metres),  so  as  to  afford  the  water 
necessary  for  cementing  No.  1. 

Sainte-Barbe  and  Guillaume  Lambert  Concessions. — Bore-holes  Nos.  76  and 
81  have  been  plugged ;  and  potable  water  has  been  tapped  at  a  depth  of 
1,148  feet  (350  metres).  J.  W.  P. 


Waurichen   No.   1    Deep   Boring,    Rhenish  Prussia.. — By  A.   QuASS.      Jahr.   k. 
preuss.  Geol.  Landesanst.,  1911,  vol.  xxxii.,  pages  352-374. 

This  bore-hole,  which  goes  down  to  a  depth  of  about  3,300  feet,  is  the 
deepest  yet  put  down  on  German  soil  in  the  western  Rhenish  coal-basin.  It 
lies  some  3  miles  east  of  Geilenkirchen,  close  to  the  western  end  of  the  village 
of  Waurichen.  The  height  of  the  spot  above  sea-level  is  about  366  feet.  It 
was  originally  intended  to  bore  through  the  productive  Coal-Measures;  but 
this  intention  was  frustrated  by  the  unexpected  toughness  of  the  hard  Coal- 
Measure  sandstones,  and  operations  were  suspended  at  the  depth  already 
mentioned. 

The  thickness  of  the  covering  strata  (drift.  Pliocene,  Miocene,  and 
Oligocene)  exceeded  1,872  feet,  and  the  remainder  of  the  boring  was  in  the 
"productive  or  Upper"  Coal-Measures.  Eight  coal-seams  were  struck,  ranging 
in  thickness  from  a  minimum  of  8  inches  to  a  maximum  of  7  feet.  All  the 
rocks,  post-Tertiary  and  Tertiary  as  well  as  Carboniferous,  are  described  in 
detail ;  and  it  is  pointed  out  that  the  rapid  and  repeated  alternation  in  the 
Coal-Measures  of  shales  and  sandstones  with  interbedded  coal-seams  is  very 
characteristic  of  the  average  facies  of  the  formation  in  the  Aachen  or  Aix-la- 
Chapelle  basin.  A  thin  stratum  of  clay-ironstone  (black-band)  was  struck 
at  the  depth  of  2,122  feet.  Plant-remains  were  numerous,  and  a  few  badly- 
preserved  specimens  of  Anthracosia  were  found.  The  dip  of  the  strata  is,  on 
the  whole,  very  low.  The  volatile  matter  in  the  samples  of  coal  that  were 
tested  amounts  to  about  20'7  per  cent.,  and  they  agree  in  this  respect  with 
the  samples  of  coal  obtained  from  very  similar  strata  in  the  Hoverhof  borings. 

L.  L.  B. 


Rossitz  Coal-mining   District. — By  E.  Paxek.      (Esterr.   Zeitschr.  f.  Berg-  u. 
Hiittenwes.,  1911,  vol.  lix.,  page  405. 

These  mines,  lying  to  the  west  of  Briinn,  in  Moravia,  extend  over  an  area 
of  9  square  miles  (24  square  kilometres),  and  are  connected  by  a  light  railway 
with  the  main  line.  They  have  been  worked  for  coal  since  1783.  There  are 
three  coal-bearing  seams,  all  cropping  out  at  the  surface,  and  running  for 
nearly  7  miles  through  strata  of  grey  and  yellow  sandstone.  The  mines  lie  at 
an  elevation  of  1,200  feet  above  sea-level,  and  there  are  seven  shafts,  at  depths 
varying  from  1,100  to  2,300  feet.  The  total  number  of  men  employed  is  3,070, 
and  the  average  annual  output  is  from  76,000  to  100,000  tons. 

The  coal  contains  from  70  to  80  per  cent,  of  carbon,  and  yields  80  per  cent, 
of  coke.  It  has  a  heating  value  of  11,700  to  12,000  British  thermal  units  per 
pound  (6,500  to  7,000  calories  per  kilogramme).  It  is  good,  hard,  and  fairly 
clean.  Little  timbering  is  required,  and  there  is  not  much  dust  or  foul  air. 
The  mines  are  worked  by  electric   machinery   and   compressed  air,  especially 
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the  latter.    Thej   are  lighted   i>y  electricity,  ami  ordinary  safety  lampi  are 
oal  i-  won  both  by  bord-and-pillar  and  by  long-  and  ahoit* 
stall  work.     The  haulage  is  dour  partly   by   men,   partly   by  compressed-air 
machinery,  and  to  a  small  extenl   by  ponies.     The  compn  Bupplied 

by  <i  engine,  the  Wolf,  the  Klein,  and  the  Westphalia,  and  the 

writei  describes  in  detail  one  of  the  pneumatic  drills.  There  ^t<-  foui  -horse- 
power  Deutz  benzine  and  othet  portable  engines  underground,  and  a  20- 
horsepower  electric  winding-engine  at  the  pit's  mouth.  The  electric  station 
above  ground  comprises  three  continuous-  and  three  three-plia.se  alternating- 
ourrenl  engines,  besides  three  air-compressors.  Ventilation  is  provided  by 
•  initial  ami  other  fans,  electrically  driven.  A  rescue-station  is  attaehed  to  the 
mines,  -tailed  by  -i\  overseers  and  Beven  men,  who  are  exercised  every  2 
months.  E.  M.  D. 


Corundum  Deposits  in  Madagascar. —  By  A.   LaCROIX.     ''<<//<//'.   I,':  ml.   Ant,/. 

Paris,  1912,  vol.  cliv.,  pages  T'.i7-802. 
indum  occurs  at  several  localities  in  the  island  (1)  in  the  shape  of  small 
transparent   crystals  (rubies  and  sapphires),  utilizable  as  gems;   and  (2)  more 
often  in  bigger,  opaque,  greyish  or  purplish  crystals,  occasionally  abundant 
enough  to  be  worked  for  the  cutting-tool  industry. 

The  firsl  type  i-  confined  to  the  alluvial  deposits  of  the  volcanic  districts 
ami  to  the  auriferous  alluvia  of  the  gneissic  districts,  with  the  same  mineral 
ociations  a-  the  corundum  of  the  basaltic  tuffs  of  the  Velav  district  in 
France.  The  author  has  been  unable  to  trace  the  original  matrix  of  the  gems, 
but  believes  them  to  have  been  derived  from  the  disintegration  of  granitic  or 
gneissose  rock-. 

The  crystals  of  the  second  type  occur  in  the  gold-bearing  alluvia,  in  great 
abundance  at  several  localities;  also  in  the  red  earths  which  are  the  outcome 
of  the  disintegration  of  the  m  -  ;   and  finally  (in  their  original  matrix) 

in  the  mica-schists  themselves.  The  author  made  a  special  investigation  of 
the  occurrences  in  the  mica-schists,  and  sets  forth  the  results  in  a  somewhat 
detailed  fashion.  He  conclude-  that  these  corundum  deposits  originated  in 
the   metamorphism  of  aluminous  sediments  by  granitic  flows. 

Prom  the  industrial  point  of  view,  it  will  be  well  to  bear  in  mind  the 
discontinuity  of  these  deposits.  Nowhere  did  the  author  trace  over  any  con- 
siderable distance  beds  evenly  rich  in  corundum  ;  the  deposits  present  rather 
the  character  <<f   sporadic  lent 

The  gold-bearing  alluvia  of  [fempina  contain,  besides  opaque  crystals  of 
corundum,  colourless  transparent  crystals  which  have  been  so  thoroughly 
rolled  as  to  have  losi  all  geometric  form;  occasionally  they  weigh  more  than 
1  pound  avoirdupois,  and  their  limpidity  i>  so  perfect  that  they  may  be 
regarded  a-  very  tine  gems.  These  alluvia  are  worked  in  the  bed  of  a  torrent, 
in  an  especially  inextricable  tropical  jungle. 


Gold-placers  and  Iron-ores  in  Portugal. — By  PAUL  ChoFFAT.  Com.  v 
Geol.  Portugal,  1911,  vol.  ix.,  pages  5-32. 
The  peninsula  oi  Setubal  is  geologically  speaking,  a  great  "cauldron- 
subsidenoe,"  Hanked  on  the  north  by  the  Cretaceous  formations  that  -tretch 
north  of  the  Tagus,  and  on  the  south  by  the  limestone  ranges  of  the  Arrabida. 
Below  the  reoenl  "blown  -and-"  (dunes)  and  alluvia  of  the  peninsula  come  the 
Pliocene  sands  and  gravels,  at  least  230  feet  thick;  then  the  Miocene  sands, 
clays,  and  marls;   then  Cretaceous  and  Jurassic  limestones,  marls,  etc. 
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The  original  matrix  of  the  gold  found  in  some  of  the  gravels  must  be 
sought  in  the  crystalline  rocks  of  Western  Portugal,  wherein  lodes  of  auri- 
ferous quartz  are  commonly  associated  with  antimony.  During  the  Cretaceous 
and  Pliocene  Periods  these  rocks  were  partly  disintegrated  by  currents,  which 
deposited  the  debris,  in  the  form  of  great  masses  of  gravel,  on  the  sea-bottom. 
These  "primary  gravels,"  in  the  case  of  the  Cretaceous  deposits,  are  inter- 
bedded  with  compact  limestones  and  marls,  which  are  often  very  steeply 
inclined  or  overfolded  as  a  result  of  tectonic  movements.  The  Pliocene  gravels, 
on  the  other  hand,  are  but  slightly  inclined.  These  "primary  gravels"  are  now 
being  rapidly  eroded  and  washed  down  on  to  the  western  beaches  of  the 
peninsula  by  atmospheric  agencies,  then  reassorted  and  redeposited  by  the 
waves  along  the  shore.  In  all  these  deposits  gold  occurs  in  the  free  state,  in 
the  form  of  flakes,  spangles,  and  dust,  or  to  a  certain  extent  involved  in  debris 
of  quartz-rock.  Working  so  far  has  been  confined  to  the  reassorted  marine 
deposits,  and  then  only  to  the  free  gold.  Some  assays  have  been  made  of  the 
Pliocene  gravels,   sufficient   to  prove  that  they   contain   gold. 

Some  account  is  given  of  the  mining  operations  which  took  place  here 
between  1813  and  1826,  based  on  the  documents  left  by  J.  B.  d'Andrada  and 
others.  This  is  followed  by  a  detailed  description  of  the  lithology,  etc.,  of 
the  auriferous  deposits,  and  a  brief  summary  of  the  investigations  (borings, 
diggings,  assays,  etc.)  which  it  would  be  advisable  to  undertake,  in  order  to 
determine  the  present  industrial  value  of  these  placers.  A  description  is 
given  of  the  iron-ore  deposits  which  occur  in  the  Trias  and  among  the 
Palaeozoic  schists  of  the  districts  of  Pias  and  Alvayazere.  The  ferruginous 
lodes  are  practically  confined  in  this  region  to  the  Paleeozoic,  while  the  bedded 
iron-ores  are  characteristic  of  the  Trias.  Among  the  latter  is  a  bed  of 
haematite  in  the  Lower  Trias  attaining  a  thickness  of  6£  feet,  with  a  percent- 
age of  metallic  iron  ranging  from  30  to  60.  The  ore  is  generally  fine-grained, 
but  sometimes  assumes  the  aspect  of  a  conglomerate.  Other  similar  deposits, 
in  the  vicinity  of  the  Liassic  dolomites,  are  probably  of  Upper  Triassic  age. 
The  dip  of  the  strata  is  low,  and  the  numerous  deep  ravines  which  furrow  the 
country  would  permit  of  the  ore-bodies  being  worked  at  many  different  points. 
Very  little  ore  has  apparently  been  removed  by  the  ancient  miners.  The 
author's  description  covers  twelve  different  localities.  L.  L.  B. 


Gold  and  Lignite  Mining  at  Brad,  Transylvania.— By  F.  Schumacher. 
Zeitschr.  f.  pralct.  Geol.,  1912,  vol.  xx.,  pages  1-86;  and  ibid.  (Bergwirtsch. 
Mitt.),  pages  1-11. 

These  exhaustive  memoirs  are  preceded  by  a  bibliographical  list,  and  the 
first  chapter  is  devoted  to  a  description  of. the  orography  and  geology  of  the 
region,  which  is  said  to  include  the  most  important  gold-mining  district  in 
Europe.  The  predominant  rocks  are  the  later  Tertiary  eruptives  (pyroxenic 
and  hornblendic  andesites,  dacites,  etc.),  the  occurrence  of  which  is  wide- 
spread. But  there  are  older  eruptive  rocks,  which,  in  the  western  area 
especially,  play  a  prominent  part  :  these  are  described  as  melaphyres  and 
porphyrites.  The  basal  sedimentary  rocks  are  the  Upper  Cretaceous  sandstones 
and  shales,  which  are  overlain  by  Miocene  deposits  belonging  to  the  Mediter- 
ranean Series ;  their  outcrops,  however,  are  few  and  far  between,  as  they  are 
for  the  greater  part  buried  beneath  the  material  derived  from  eruptions  of 
later  age. 

The  second  chapter,  a  treatise  in  itself,  occupying  no  less  than  67  double- 
column  quarto  pages,  deals  with  the  auriferous  deposits.     Gold-mining  here 
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ire  extant,  farther  luck  than  anywhere  elBe 
in  tn-  -ting  illustrations  are  given  ol  applianoei  lefl  in  tin- 

,,ld  bj    the  ancient   Romans.     Although,  from  the  poinl  oi    vieu   ol 

the    mineral    industry,    the   distri  finologically    and    administratively 

divisible  into  the  five  properti  \  deaarszului,  Barza,  Ruda,  and 

Muszari,  the  best  subdivision  of  the  deposits,  topographically  and  geologically, 

ito  those  of  the  Barza  group  and  those  oi  the  Muszari  group.   A  description 

iven  of  the  former,  emphasizing  their  association  with  the  Inter  Tertiary 
andesites  in  which  quartz  is  absent,  and  with  the  subsequent  tuffs  and 
a-  also   with   the    Mediterranean  shales;    while   in   the   Muszari   districi    the 
dun  feature   is  the   predominance  of  quartziferous  andesites,     The 

structural  aspect  <>i  the  I  si  i  on  idered,  as  well  as  the  "rigin  and 

of  the  fissures  in  which  they  occur:  these  arc  defined  as  purely  tectonic 
fissures.  The  country-rocks  (melaphyres,  original  andesites,  kaolinized  and 
silicified  andesites,  andesitic  tuffs,  and  marine  sediments)  are  described  in 
detail.  The  infilling  of  the  lodes  is  partly  of  clastic  material,  the  -"-railed 
glauch  (apparently  a  local  designation):  it  is  confined  to  the  area  of  Mediter- 
ranean deposits  and  andesitic  tuffs  (more  especially  the  black  shales),  and  such 
lodes  are  practically  barren.  The  properly  mineralized  lodes  contain  native 
gold  in  a  visible  form,  also  much  gold  in  so  fine  a  state  of  division  as  to  be 
invisible.  Quartz  is  the  most  frequenl  carrier  of  the  precious  metal,  and  next 
to  it  comes  calcite,  while  barytes  is  rarely  associated  with  the  gold.     The  metal 

occurs  in  cavities  and  druses  in  varying  forms.  The  free  gold  contains  a 
considerable  proportion  ol  silver,  and  has  consequently  a  rather  pale  colora- 
tion: the  average,  taken  over  all  the  mines,  is  72  per  cent.  fine.  Telhi; 
are  practically  unknown,  and  so  too  the  "nobler"  silver  ores.  Pyrite,  on  the 
other  hand,  is  of  universal  occurrence,  and  chalcopyrite  scarcely  less  so.  Zinc- 
blende  is  nearly  as  Common  as  these  sulphides  in  all  the  lodes;  while  galena 
occurs  abundantly  in  a  few  localities.  Other  gangue-minerals  are  described. 
but  are  not  of  industrial  importance.  The  lodes  which  are  now  being  worked 
in  the  Yaleamori-Yaleaarszulni  district  are  conspicuous  for  t lie  even  distribu- 
tion of  the  gold  within  them.  Those  of  the  Barza-Ruda  district,  on  the  other 
hand,  are  characterized  by  the  frequently  greater  yield  of  the  stringers  and 
branch  lodes  as  compared  with  the  yield  from  the  main  lodes.  The  Musznri 
lodes  may  lie  regarded  as  classic  examples  of  irregularity  in  the  occurrence  of 
the  precious  metal:  it  sets  at  nought  all  preconceived  hypotheses;  and  inci 
in  thickness  of  a  lode,  or  abundant  mineralization  by  other  ores,  by  no  means 
implies  a  corresponding  increase  in  the  quantity  of  free  gold. 

Although  it  cannot  be  asserted  that  any  one  theory  holds  the  field  in 
regard  to  the  origin  of  these  Transylvanian  auriferous  deposits,  their  genetic 
connexion  with  the  eruptive  andesites  is  undoubted.  The  simplest  explanation 
appears  to  be  that    the  infilling  of  the  fissures  resulted  from  the  upwelling  of 

is,  vapours,  and  thermal  waters  in  the  moribund  phase  of  vulcanicity,  more 
especially  the  last-named.  At  a  later  date  than  the  primary  infilling,  waters 
percolating  from  above  leached  out  the  uppermost  portions  of  the  lodes,  and 
the  gold  was  concentrated  deeper  down  in  what  may  be  called  "secondary 
enrichments."  The  lodes  are  especially  rich  in  the  neighbourhood  of  the 
volcanic  necks.  When  the  question  arose  of  transforming  the  gold-mining 
industry  of  Brad  from  a  small-scale  undertaking  to  an  enterprise  worked  on 
the  grand  tording  to  modern  ideas,  the  necessity  of  cheap  fuel  became 

a  paramount  factor.  This  fuel  was  found  near  by  in  the  workable  lignite- 
seams  which  are  interbedded  with  the  Tower  Mediterranean  sediments  of  the 
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White  Koros  Valley.  The  seams  vary  in  thickness  from  3£  to  13  feet.  Pit- 
gases  are  met  with  only  in  the  course  of  forewarning,  and  naked  lights  are 
consequently  forbidden  until  the  conclusion  of  that  preliminary  phase  of  the 
mining  operations.  The  seams  were  first  struck  in  the  'eighties  of  the  last 
century,  but  it  was  not  until  the  'nineties  that  serious  work  was  resumed. 
The  mineral  resembles  closely  the  Saxon  brown-coal  in  character,  and  it  is 
used  as  a  fuel  just  as  it  comes  from  the  mine,  unpicked  and  unwashed. 

In  1905,  borings  for  coal  in  the  neighbourhood  of  Korosbanya,  although 
entirely  unsuccessful  in  their  primary  object,  tapped  in  two  cases  gigantic 
reservoirs  of  natural  gas.  These  bore-holes  were  speedily  sealed  up,  and 
therefore  no  estimate  can  be  framed  as  to  the  possible  industrial  importance  of 
this  phenomenon. 

The  memoir  in  the  Bergwirtschaftliche  Mitteilvngen  is  replete  with  statistics 
concerning  the  output  of  the  Brad  gold-workings  from  1884  to  1911.  The  era 
of  greatest  development  dates  from  1899,  and  there  is  every  reason  to  believe 
that  the  productivity  of  the  last  decade  will  be  maintained  for  some  time  to 
come.  The  number  of  officials  and  workpeople  employed  in  and  about  the 
gold  and  lignite-mines  amounts  to  2,175.  The  miners  work  a  10-hour  day,  and 
those  employed  at  the  crushing  plant  12  hours.  Details  are  supplied  of  the 
provident  societies,  pension  and  sick-pay  arrangements,  etc.,  and  in  a 
concluding  section  a  description  is  given  of  the  pertinacity  and  ingenuity  with 
which  systematic  robbery  of  gold  has  been,  and  is  still,  carried  out,  despite 
an  elaborately  organized  preventive  service.  L.  L.  B. 


The  Auriferous  Lodes  of  West  Africa. — By  Henry  Hubert.     Com.pt.  I?""/. 
Acad.  Sci.  Paris,  1912,  vol.  cliv.,  pages  1178-1180. 

The  author  distinguishes  three  geological  regions  in  West  Africa,  defined 
respectively  as  those  of  Guinean  type,  of  Sudanese  type,  and  of  Dahomean 
type.  All  the  gold-bearing  lodes  that  he  has  seen  in  West  Africa  are  confined 
to  the  regions  of  the  first  two  types.  In  the  areas  of  Guinean  type  (and  in 
those  of  Sudanese  type  which  are  merely  a  variation  of  the  former)  the  quartz- 
lodes,  especially  the  bedded  reefs,  occur  abundantly  among  the  mica-schists 
with  which  they  coincide  in  strike  (north-north-east  to  south-south-west)  and  in 
dip  (often  approaching  verticality).  As  a  rule,  they  are  but  a  few  inches 
thick,  and  the  author  observed  only  a  few  reefs  that  were  several  yards  in 
thickness.     Occasionally  some  thin  lodes  are  seen  cutting  through  the  schists. 

The  author  set  himself  to  determine  whether  all  the  districts  of  Guinean 
type,  included  in  the  great  loop  of  the  Nigar,  yielded  gold,  and  found  that  in 
fact  they  did  so;  whereas  those  of  Dahomean  tyj)e  (gneissose  rocks  invaded  by 
granites)  invariably  failed  to  yield  the  precious  metal,  even  in  the  neighbour- 
hood of  diabasic  or  quartzose  dykes.  In  districts  where  there  is  a  frequent 
alternation  of  Sudanese  and  Dahomean  types  of  rocks,  the  former  alone  are 
auriferous.  The  gold  appears  to  be  concentrated  in  the  quartz,  the  schists 
and  the  eruptive  rocks  proving  equally  barren. 

The  author's  observations  apply  especially  to  a  region  defined  east  and 
west  by  the  meridian  of  Greenwich  and  10°  long.  W.,  and  north  and  south, 
by  8°  30'  and  14°  30'  lat.  N.,  and  he  believes  that  they  will  be  found  to 
hold  good  of  the  great  majority  of  the  auriferous  lodes  of  West  Africa.  He 
reiterates  the  statement  that  all  gold-bearing  districts  in  that  part  of  the 
continent  are  of  Guinean  or  of  Sudanese  type.  Moreover,  these  districts  present 
a  typical  physiographic  relief;    and  hence,  by  consulting  a  series  of  sections 
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drawn  to  loale,  or  a  correctly  drafted  oontoui  map,  a  trained  observer  will  bo 
able  t"  predict  whether  such  and   rach  an    irea  is  likely  to  yield  gold. 

Mi.,  mica  schists,  under  the  influence  of  weathering  by  euperficial  a^<  i 
decompose  into  a  clayey  mass  stained  by  hydroxides  oi  iron,  among  which  the 
quartz-reefs,   more  or  less  altered   -it    the  surface,  are   found   to   preserve  in 
depth   their  original   characteristics.     Near   the   surface,   the    hydroxides  of 
iron,  concentrated  by  the  processes  of  evaporation  in  a  tropical  climate,  form  a 

riaceous"  crust,  the  characters  of  which  are  easily  recognisable,  and  can 
be  differentiated  from  those  of  the  deoomposition-erusl  of  non-gold-bearing 
rocks.  L-  1J-  '*• 


Italy's    Iron-ore    Reserves. — By    (Jiovanni     A.ICHINO.      Aim.    MitUt    Bdgique, 

1911,  vol.  xvi.,  pages  213-21 1. 

By  far  the  most  importanl  of  Italy's  iron-ore  deposits  are  those — pre- 
Silurian,  Permian,  Liassic,  and  Eocene — in  the  Isle  of  MM. a,  which  produced 
138,474  tons  in  1907.  The  Government,  which  owns  the  mines,  estimated  the 
reserves  al  7,500,000  tons  in  1904;  and  at  the  end  of  1908  it  was  reckoned  that 
(>,000,000  tons  still  remained.  The  or<  .  generally  very  pure,  is  of  two  classes — 
the  first,  constituting  two-thirds  of  the  whole,  has  an  iron  content  of  55  to  62 
per  cent.,  while  that  of  the  second  varies  between  1">  and  55  per  cent. 

Lombardy  produced  22,114  tons  in  1907,  and  other  districts,  including 
Piedmont  and  Sardinia,  7,364  tons;  but  of  deposits  other  than  the  Elban, 
some  are  not  sufficiently  proved,  others  inconveniently  situated  for  working 
or  transport,  and  others  again  of  only  slight  importance.  J.  W.  P. 


Tofo    Iron-ore    Deposits    and    Mines,    Chile. — Bull.    Soc.    Itig.    Civ.    France, 

1911,  vol.  i.,  series  7,  pages  188-190. 

The  name  of  "Tofo"  (clay)  by  which  these  mines  are  known  is  due  to 
the  large  beds  of  aluminous,  calcareous,  and  maguesiau  silicates  worked  in  the 
surrounding  region  (Depart  nient   of  Senna,  Province  of  Coquimbo). 

Tire  iron-ore  deposits,  of  incomparable  purity  and  abundance,  are  only  a 
fraction  of  what  was  formed,  during  the  primeval  epochs,  at  the  bottom  of  a 
fold  in  the  earth's  crust  with  a  north  to  south  direction.  The  strata,  proved  by 
a  cn>ss-ent  at  Placilla,  overlie  compact  quartzite,  while  a  few  sterile  beds  and 
fillings  (remplissages)  consist  of  amorphous  talcose  shales,  almost  pulverulent, 
formed  under  the  influence  of  subsequent  upheaval.  During  this  upheaval  the 
iron  deposits  wore  formed  into  a  veritable  mountain  which,  owing  to  later 
vulcanic  convulsions,  has  been  broken  at  several  points.  This  explains  the 
frequenl  occurrence  of  large  blocks,  fragments,  and  also  granules  of  pure 
iron-ore  that  assume  a  vortical  position,  often  having  the  appearance  of  lodes 
with  another  direction. 

The  outcrops  of  these  deposits  are  met  with  over  an  area  of  3  miles  (5  kilo- 
metres)  bj  787  yards  (720  metres).  Admitting  a  depth  of  only  1,312  feet  (400 
metres),  which  is  moderate  for  an  iron-mine,  a  quantity  i-  ensured  of  no  less 
than  145  million  ton-  of  ore  containing  65  to  68  per  cent,  of  metallic  iron. 

Working  i>  carried  on  open-cast,  the  shot-holes,  bored  by  large  drills 
(brocas),  being  charged  with  mine  powder  primed  by  dynamite,  one  shot 
detaching  from  40  to  70  tons  of  ore.  So  long  as  the  distance  does  not  exceed, 
say,  330  yards  (300  metres),  the  ore,  loaded  on  trucks  holding  nearly  9 
hundredweight  (440  kilogrammes),  is  sent  by  a  small-gauge  tramway  to  join 
a  wire-rope  overhead  line,  nearly   V,  miles  (7,200  metres)  long,  from  the  middle 
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of  the  working  to  the  Bay  of  Cruz  Grande.  The  2,004  feet  (Gil  metres) 
difference  of  level  affords  a  surplus  of  35  horsepower,  which  is  utilized  in 
the  mine. 

At  present  1,000  tons  can  be  shipped  daily  ;  and  this  will  be  quintupled 
when  the  addition  to  plant  now  in  hand  is  completed.  The  ore  not  smelted 
in  the  country  (at  the  Corral  Ironworks  near  the  harbour  of  that  name)  is 
exported,  several  cargoes  having  been  shipped  to  Glasgow,  while  large  con- 
tracts have  been  entered  into.  Analyses  of  the  ores  sold  in  Europe,  made  on 
behalf  of  purchasers,  show  iron  contents  varying  between  68  and  69  per 
cent.,  a  trace  of  silica,  no  sulphur,  and  not  more  than  0-03  per  cent,  of 
phosphorus.  J.  W.  P. 


Poechet,  a  Manganic  Iron-ore  found  at  Vares,  Bosnia. — By  Dr.  Kestgeb. 
CEsteri'.  Zeitschr.  f.  Burg-  u.  Huftenwes.,  1911,  vol.  lix.,  page  229. 

This  mineral,  a  variant  of  richly  manganic  grey  copper,  is  found  in  the 
iron-ore  deposits  near  Vares,  Bosnia,  and  has  been  named  after  the  Director  of 
Mines  in  Bosnia-Herzegovina.  Its  chief  chemical  constituents  are  silicic  acid, 
ferric  oxide,  manganic  oxide,  and  water;  but  lime,  magnesia,  and  other 
minerals  also  enter  into  its  composition.  It  is  found  in  the  neighbourhood  of 
haematite,  in  lodes  from  1  to  40  feet  thick.  It  is  amorphous,  with  a  dull  glow, 
and  semi-transparent.  In  colour  it  is  a  reddish  brown,  and  delicately 
streaked,  but  when  exposed  to  great  heat  it  becomes  black,  and  highly 
magnetic,  although  its  constituents  do  not  undergo  any  transformation.  The 
origin  of  this  mineral  must  be  analogous  to  that  of  haematite,  and  it  was 
probably  brought  up  by  hot  solutions  from  below,  and  deposited  in  the  original 
limestone  formation.  E.  M.  D. 


The  Berca-Arbanasi   Oil-field,    Rumania. — By  H.    Peeisweek.     Zeitschr.   f . 
j)rakt.  Geol.,  1912,  vol.  xx.,  pages  86-95. 

The  hilly  country  which,  some  12^  miles  distant  from  the  town  of  Buzeu, 
extends  between  the  river  of  the  same  name  and  its  northern  tributary  the 
Slanic,  is  traversed  by  a  chain  of  continuously  active  mud-volcanoes.  In 
reality  they  are  ranged  along  the  crown  of  a  great  anticline,  which  is  also 
characterized  by  numerous  efflorescences  of  salt  and  by  petroleum  occurrences : 
some  of  the  latter  have  been  tapped,  and  within  the  last  few  years  an  active 
and  successful  oil-boring  industry  has  been  developed  in  the  northern  end 
of  the  district,  in  the  Arbanasi  valley.  The  present  memoir  is  the  outcome 
of  the  author's  investigations,  pursued  on  the  spot  in  the  autumn  of  1910. 

All  the  strata  that  crop  out  at  the  surface  in  the  area  of  the  great  anticline 
are  of  Pliocene  age.  The  most  recent  deposits  of  this  period  which  are  here 
represented  belong  to  the  Lower  Levantine  Series,  and  near  the  base  they  are 
rich  in  brown-coal  seams  of  a  maximum  individual  thickness  of  8  inches.  Below 
these  come  the  Dacian  grey  clays  and  marls,  with  which  are  interbedded 
numerous  thin  bands  of  orange-coloured  hard  sandstones.  From  the  pro- 
spector's point  of  view,  it  is  important  to  follow  up  and  trace  clcsely  the  course 
of  the  base  of  the  Levantine  Series,  as  it  serves  as  a  key  to  the  general  lie  and 
extent  of  the  petroliferous  anticline.  Next  below  the  Dacian  comes  the  Pontic 
Series  (some  2,500  feet  thick),  which  covers  a  great  extent  of  country  here- 
abouts. A  knowledge  of  the  stratigraphy  of  this  series  and  of  its  downward 
limitation  is  also  of  great  importance  to  the  oil-prospector.  The  deposits 
consist   of   a    repeated    alternation    of   sands,    sandstones,    and    marls:    but    a 
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thoroughly  characteristic  "guide-horizon"  is  to  be  found  only  in  tin-  shape  of 

lell-band  at  the  base  of  the  group.  Traces  of  <>il  occur  sporadically  in 
the  Pontic  Series  in  the  vicinity  of  the  greal  mud-volcanoes,  i>ut  it  cannot  be 
predicated  thai   they  all   belong  to  one  and  the  Bame  petroliferous  horizon. 

The  Maeotic,  the  lowesl    subdivision  of  the  Pliocene   in  this  region,   has 
thus  far  proved  to  l>e  tin-  m<>st  important  ol  any  in  regard  to  the  occum 
of  petroleum.     It  crops  out  in  two  belts,  one  aboul  2  miles,  the  other 

aboui  i.".   miles  in   length,  ne  lin<,r  two-thirda  of  a   mile  in  breadth 

possibly  a1  one  time  these  were  united  in  one  greal  continuous  belt.  The  total 
thickness  of  the  Mceotic  Series  hereabouts  approaches  2,000  feet.  Petroleum- 
occurrences  are  numerous,  bul  are  essentially  restricted  to  the  deeper-lying 
(lowest)  Maeotii  di  posits  Boft  -amis  and  marls  predominate,  though  in  places 
some  hard  pisolitic  sandstones  jut  out.  <»ne  hand  of  the  la-t  named  appears 
to  form  a  fairly  constanl  horizon.  The  main  and  hitherto  sole  produ 
oil-horizon  is  that  worked  in  the  Arbanasi  valley,  the  author  calculates  that 
it  lies  800  or  900  feet  below  the  upper  limit  of  the  Mreotic  Series.  But  at 
least  one  oil-horizon  is  known  higher  up  in  the  Series,  and  yielded  for  some 
little  time  a  moderate  quantity  of  petroleum,  other  oil-horizons  have  been 
struck  much  deeper  down  (as  in  the  Schela    Berca   No.   5  boring). 

A  brief  description  is  given  of  the  tectonics  of  the  region,  and  the  author 
concludes  thai  the  "main  oil-horizon"  of  Arbanasi  ranges  right  through  tin- 
great  anticline  of  Berca-Beciu-Niculescii.  lie  indicates  four  areas  as  especially 
favourable  for  further  boring  operations;  most  of  all  perhaps  the  bell  - 
3|  miles  long)  at  the  crown  of  the  anticline  between  St.  Jt.  No.  8  boring 
and  the  Schela  Berca,  for  the  petroliferous  bed  is  here  well  covered  up,  lies 
fairly  flat,  and  is  not  too  deep  down. 

The  probability  that  deeper-lying  oil-horizons  of  industrial  importance  will 
eventually  be  tapped  in  this  district  is  enhanced  by  the  fact  that  here,  as  in 
so  many  other  Rumanian  oilfields,  the  Miocene  Saliferous  Series  is  the 
original  matrix  of  the  petroleum,  which  has  subsequently  percolated  into 
the  overlying  deposits.  Now,  the  position  of  the  Miocene  salt-bearing  beds 
may  be  defined  as  about  1,000  feet  below  the  known  "main  oil-horizon,"  and 
until  these  beds  have  been  reached,  there  is  always  a  possibility  of  Btriking 
oil.  '  L.L.B. 


New  Data  concerning:  the  Galician  Oil-field. — By  Ladislaus  SzAJKOCHA. 
Milt.  Geol.  Gesellsch.   Wien,  1911,  vol.  iv.,  pages  17-36. 

The  keynote  of  this  optimistic  paper  is  struck  in  the  concluding  sentences, 
wherein  the  author  expresses  the  opinion  that  the  geologist  need  feel  no 
anxiety  concerning  the  further  successful  development  and  assured  future  of 
the  Galician  petroleum-industry. 

No  less  than  200  different  localities  can  be  enumerated,  from  the  Dunajec 
valley  in  the  west  to  the  frontier  of  Bukovina  in  the  east,  where  oil  has  been 
struck  and  tapped  iu  greater  or  smaller  quantities.  To  the  general  public, 
the  names  of  a  bare  dozen  of  these  localities  have  a  familiar  sound,  that  of 
Tustanowice  being  perhaps  the  most  recent  to  spring  into  fame.  The 
petroleum-occurrences  are  mosl  conspicuously  connected  with  the  Menilitc 
Shales,  the  stratigraphy  of  which  demands  further  study.  The  author  con- 
siders that  it  should  be  possible  to  distinguish  several  horizons  in  these  shales: 
their  typical  facie-  is  thai  of  chocolate-coloured  papery  fish-bearing  shales,  and 
dark  to  nearly  black  cherts.     It  has  long  been  known  that  these  shales  are  in 
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places  sufficiently  bituminous  to  serve  as  fuel,  and  their  outcrop  covers  an 
estimated  area  of  at  least  247,000  acres.  That  the  petroleum  is  shot  upwards 
by  the  pressure  of  gases,  that  it  is  sealed  up  by  water-bearing  horizons,  and 
forced  into  lower  or  higher  groups  of  strata  by  clayey  beds,  are  conditions 
dependent  in  ultimate  analysis  on  the  entire  tectonics  of  the  Carpathians  and 
on  the  Assuring  of  the  formations  by  innumerable  longitudinal  and  transverse 
faults.  The  complexity  of  the  structure  of  the  East  Galician  Carpathians  is 
far  better  understood  now  than  20  years  ago,  the  preponderating  part  played 
by  overthrusts  and  shear-planes  being  at  last  fully  realized,  as  also  the  fact 
that  faulting  and  cross-faulting  are  especially  characteristic  of  the  oil-bearing 
formations.  The  petroleum  is  rarely  associated  with  normal  bedding  and  a 
regular  sequence  of  synclines  and  anticlines.  The  author  compares  the  general 
structure  of  a  Galician  oil-field  to  a  slab  of  mosaic  which  has  been  repeatedly 
fissured,  "rucked  up,"  and  twisted  in  various  directions;  while  many  of  the 
separate  component  fragments  have  been  displaced  absolutely  as  well  as 
relatively  one  to  the  other,  and  have  been  variously  compressed  and  fractured. 
In  the  fissures  of  this  broken  mosaic  the  oil  is  flowing  under  the  gigantic 
pressure  (several  hundred  atmospheres)  of  naphtha  gases,  which  themselves 
have  been  evolved  by  heat  from  the  oil  in  the  course  of  untold  ages.  Great 
stress  is  laid  on  the  fact  that  petroleum-occurrences  are  neither  primarily  nor 
genetically  connected  with  the  later  Saliferous  Series  (Lower  Miocene  or  Upper 
Oligocene)  of  Boryslav  and  other  localities.  These  strata  serve  at  most  as 
an  occasional  porous  reservoir,  into  which  the  oil  has  migrated  from  other 
formations. 

Examples  are  cited  of  ozokerite-occurrences  which  yield  unmistakable 
evidence  of  their  having  originated  from  petroleum  in  part  by  physico-chemical 
and  in  part  by  dynamic  agencies. 

With  regard  to  the  origin  of  the  Galician  petroleum,  at  all  events,  the 
author  holds  that  the  "inorganic  theory"  may  be  dismissed  without  further 
parley.  He  thinks  that  the  most  recent  investigations  only  tend  to  confirm 
his  unshaken  belief  that  the  oil  here  is  derived  from  bitumen  of  organic 
origin — whether  the  bitumen-forming  organisms  were  fishes,  diatoms,  plant- 
remains,  plankton,  etc.,  singly  or  all  together,  matters  little.  He  shows  that 
the  quantity  of  probably  available  bitumen  in  the  strata  could  furnish 
something  like  50,000  times  the  amount  of  oil  that  has  been  tapped  in  Galicia 
during  the  last  half-century.  He  also  shows  that  the  stratigraphical  con- 
ditions and  the  probable  course  of  geological  events  in  past  ages  have  made 
the  transformation  of  bitumen  into  oil  in  these  regions  a  most  natural  and 
normal  phenomenon.  L.  L.  B. 


i  he    Rumanian    Petroleum-industry. — By    Mircea    I.    Iresctj.     Zeitschr.    f. 
liraht.  Geol.  (Bergwirtsch.  Mitt.),  1912,  vol.  xx.,  pages  31-40. 

The  knowledge  of  the  occurrence  of  natural  oil-reservoirs  in  Rumania 
dates  even  farther  back  than  the  authenticated  records  handed  down  from 
the  seventeenth  century.  The  mineral  oil  was  in  those  days  used  as  a 
lubricant  for  wagon-axles,  as  a  shoe-polish,  and  for  medicinal  as  also  for 
veterinary  purposes.  The  first  statistics  of  output  date  from  1851,  and  the 
oil  was  first  used  as  an  illuminant  in  1856 :  the  real  start  of  the  modern 
industry,  however,  cannot  be  put  farther  back  than  1863,  when  boring  opera- 
tions were  initiated  in  Walachia. 

A  very  brief  summary  is  given  of  the  geology  of  the  deposits,  and  this  is 
followed  by  a  description  of  the  physical  cnaracteristics  of  the  Rumanian 
petroleum :    density  varies  with  colour  in  the  different  occurrences,   the   rule 
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being  that  the  oil  ia  lighter  in  proportion  as  the  oolouz  i^  paler.    The  di  i 

i  ition,  flash-point,  and  depth  below  the  Burface  of  twenty-seven  oncurn  i 
are  tabulated.    Generally  speaking,  the  oil  ia  of  excellent  quality,  and  b* 
comparison   with  the  best    American   petroleum.    The   boring  operations   at 
Draganeasa    in    1883    attracted    the    attention    oi  capitalists    t"   the 

ibilities  which  they  had  until  then  neglected,  and  a  vastly  extended 
development  of  the  industry  began  in  1900.  A  list  is  given  of  the  113 
companies  formed  for  exploiting  the  oil,  from  1857  until  1910  inclusive, 
together  with  a  statement  of  the  capital  sunk  in  the  industry  by  them. 
of  the  constantly  increasing  output  for  the  same  period  are  also 
tabulated.  The  yield  of  crude  oil  fur  the  entire  kingdom  in  ls57  was  275 
nut  lie  tons,  in  1900  it  was  226,500  tons,  and  in  11)10  the  yield  for  the  year 
amounted  to  1,352,289  tons.  The  province  of  Prahova  is  the  chief  centre  of 
the  industry,  the  Moieni  district  of  that  province  alone  accounting  for  nearly 
a  third  "i  tlie  total  output   of  the  kingdom  in  the  last-mentioned  year. 

About  90  per  cent,  of  the  crude  oil  is  conveyed  by  pipe-lines  to  the  fairly 
distant  refineries,  which  have  been  planned  and  equipped  in  accordance  with 
the  best  modern  practice.  Part  of  the  produce  of  these  refineries  is  exported 
by  way  of  Constanza  on  the  Black  Sea,  or  by  the  Danubian  ports  Braila  and 
Giurgevo.  France  and  Britain  are  by  far  Rumania's  best  customers  in  regard 
to  petroleum,  Egypt  and  Germany  taking  respectively  third  and  fourth  place. 

The  number  of  productive  deep  borings  in  active  work  in  1910  was  819, 
in  process  of  sinking  244,  and  abandoned  319.  The  number  of  productive 
wells  in  the  same  year  was  547,  in  process  of  sinking  (manual  labour)  105, 
and  abandoned  1,086.  L.  L.  B. 


Paraffin-shales  of  the  Pas  de  Calais,  France. — By  Charles  Barrois. 
Ann.  Soc.  Geol.  Xord,  1911,  vol.  xl.,  pages   Io7-170. 

The  author  attributes  the  high  percentage  of  hydrocarbons  in  certain 
bituminous  shales  of  the  Northern  French  Coal-Measures  to  the  abundance  of 
animal  remains  which  they  contain.  The  Lievin  paraffin  has  been  analysed  by 
Prof.  Fosse,  who  lays  stress  on  the  differentiation  of  its  chemical  characteristics 
from  those  which  attach  to  the  Caucasian  or  Baku  petroleum,  or  to  ozokerite. 

It  is  comparatively  rich  in  hydrogen,  and  belongs  to  the  same  hydro- 
carbon series  as  the  petroleum  of  the  United  States.  This  paraffin,  yellowish- 
white,  translucent,  coats  the  fissures  of  a  bituminous  shale  at  the  roof 
of  the  Louis  Seam.  The  shale  is  crammed  with  the  remains  of  freshwater 
mollusca.  Occurrences  of  paraffin  have  also  been  recorded  at  other  horizons  in 
the  Lievin  Coal-Measures,  but  always  coating  fissures  in  bituminous  shales. 
They  may  be  regarded  as  the  ultimate  remnants  of  ancient  petroleum-deposits 
which  have  disappeared  in  the  course  of  ages,  perhaps  owing  to  denudation 
of  the  Coal-Measure  anticlines  in  which  the  oil  was  accumulated  at  the  time 
of  the  plication  of  the  Ardennes. 

The  abundance  and  the  thickness  of  the  bituminous  shales  that  contain 
organisms  (from  the  natural  distillation  or  slow  decomposition  of  which 
petroleum  was  probably  formed)  in  the  Coal-Measures  of  the  North  of  France 
are  remarkable;  no  less  than  16  such  horizons  are  known  in  the  Meurchin 
concessions,  17  in  the  Lievin  district,  and  28  in  that  of  Lens:  their  areal 
extension  is  also  considerable.  Salt  water,  so  frequently  associated  with 
petroleum-deposits  in  America  and  in  the  Caspian  region,  has  long  been 
known  to  occur  in  these  Coal-Measures.  The  bituminous  shales  dealt  with  in 
this  paper  were  probably  derived  from  mud-deposits  laid  down  in  brackish 
'agoons  along  an  ancient  coast-line.  L.  L.  B. 
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Boring  for-  Salt  in  Belgium. — By  X.  Stainier.  Ann.  Mines  Belgique,  1911, 
vol.  xvi.,  pages  117-169. 

Belgium,  so  rich  in  mineral  substances,  has  no  known  salt-deposits;  nor 
was  there  any  hope  of  their  discovery  until  bore-holes  put  down  in  the 
Campine  for  finding  coal  proved  the  existence  in  that  region  of  Permian 
and  Triassic  measures,  which  are  the  receptacles  of  salt  deposits  par  excellence. 
The  Solvay  Company  resolved  to  undertake  borings  in  North  Limburg,  where 
these  measures  had  been  found  to  occur.  Boring,  begun  in  1904,  was  continued 
without  interruption  for  5  years,  seven  holes  being  put  down  by  the  trepan 
with  injection  of  muddy  water.  Although  no  salt-deposit  was  encountered, 
the  borings  showed  that  the  existence  of  salt  is  probable,  while  they  also 
elucidated  the  geological  structure  of  a  part  of  the  country  where  it  was  least 
known.  The  most  important  result  of  the  first  four  borings  is  to  have  revealed 
the  existence  of  an  enormous  Grahen,  or  rift-valley  filled  with  recent  Tertiary 
rocks  and  the  depth  of  which  is  so  great  that  it  was  not  reached,  although  the 
Molenbeersel  hole  was  put  down  to  3,445  feet  (1,050  metres). 

When  it  was  found,  from  the  results  of  the  first  five  borings,  that  there 
was  no  hope  of  finding  saline  deposits  at  workable  depth  in  the  neighbourhood 
of  the  rift-valley,  operations  were  transferred  more  to  the  south,  for  exploring 
the  platform  (palirr)  of  Permo-Triassic  rocks  known  to  exist  on  its  southern 
edge ;  and  the  Meuwen  bore-hole  was  put  down  to  3,310  feet  (1,00895  metres) 
without,  however,  giving  any  indication  of  salt. 

As  one  of  the  Eelen  holes  that  had  been  bored  for  coal  indicated  salt- 
water in  the  upper  portion  of  the  Trias,  the  seventh  of  the  Solvay  holes  was 
begun  at  Neerolteren  for  clearing  up  the  matter.  This  boring  was,  however, 
stopped  at  3,346  feet  (1,020  metres)  without  having  passed  through  any  salt- 
deposits;  but  it  made  the  "sensational"  discovery  of  a  great  thickness  of 
Jurassic  rocks  perfectly  characterized  by  numerous  fossils,  serving,  with 
others,  to  make  good  the  enormous  interval  between  the  Jurassic  seas  of  the 
Paris  Basin  and  those  of  North-Western  Germanv.  J.  W.  P. 


Soda   Deposits  of  the   Lonar   Lake,    India. — By   W.    A.    K.   Christie,     ltec. 
Geol.  Surv.  India,  1912,  vol.  xli.,  pages  276-285. 

The  Lonar  Lake  is  situated  in  the  Buldana  District  of  Berar,  Central 
Provinces  of  India,  and  its  very  name  (Lonar)  in  Hindustani  signifies  a 
"salt-pit."  It  is  an  extremely  shallow  lake,  and,  when  visited  in  the  dry 
season  in  March,  1910,  was  found  to  be  in  no  place  more  than  2  feet  deep.  It 
is  ringed  round  by  a  belt  of  alkaline  mud,  from  which  crude  soda  has  been 
recovered,  as  well  as  from  the  lake  water,  for  centuries.  As  the  water 
recedes  by  evaporation  in  the  dry  season,  successive  layers  of  crystals  are 
exposed,  and  are  collected  for  commercial  purposes.  Five  such  varieties  are 
specified  under  various  native  names,  and  analyses  of  each  are  tabulated ;  as 
also  of  the  now  unsaleable  bhuski,  a  whitish  incrustation  left  on  the  lake-shore, 
"contaminated  with  decomposed  algae  and  other  organic  matter,  besides  con- 
taining a  large  percentage  of  earthy  impurities."  All  these  products  differ 
widely  in  composition,  but  the  relative  proportions  of  carbonate  and  bicar- 
bonate of  soda  are  very  similar  in  them  all.  The  products  of  Lonar  Lake  are, 
however,  defined  as  consisting  mineralogically  of  the  definite  compound  urao, 
which  is  built  up  of  one  molecule  of  carbonate  of  soda,  one  of  bicarbonate, 
and  two  molecules  of  water  of  crystallization  (NaC03-t-NaHC03  +  2H,0),  mixed 
with    varying    quantities    of   common    salt   and    other    impurities.     The    area 
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,,i  the  lake  in  March,  1910,  did  do1  ezoeed  M  acres,  and  the  total  amount  of 
alkali  therein,  reckoned  as  sodium  carbonate,  would  amount  to  2,000  metric 
the  mud-zone  with  an  area  ol   I7;i  acres,  and  an  average  alkalinity  in 
the  uppers  feel  corresponding  to  0'26  per  cent,  oi  sodium  carbonate,  contain 

00   1  ins    in    this    superficial    layer.     Until    reviving    local    bad*  I 
requiring   sodium   carbonate    re-create    n    local    market,    the    product*   would 
probably    have    to  compete    in    Bombay    with   imported    soda.    The   cost   of 
transport    thither    would    appear    to    be    comparatively    heavy;    and,    unless 
further   investigation  should   prove   the   persistence   of   the   alkaline   mud   to 

idernble  depths,  profitable  working  can  only  be  carried  on  in  a  small  way. 
Wood  fuel  is  scarce,  the  freight  on  coal  is  high,  and  for  the  preliminary 
purification  of  the  crude  products,  it  would  be  best  to  rely  in  the  first  instance 
on  a  system  oi  solar  evaporation  and  recrystallization-tanks.  Besides  sodium 
carbonate,  the  lake-water  contains  small  quantities  of  potassium  salts  and 
of  sulphates,  and  a  large  proportion  of  chlorides.  It  is  probable  that  these  last 
are  derived  to  a  considerable  extent  directly  from  the  sea  by  the  agency  of 
wind.  During  the  hoi  weather  strong  westerly  winds  blow  steadily  from  the 
coast  towards  Lonar,  and  continue  unabated  throughout  the  rains.  The 
importance  of  the  transport  of  sea-salt  by  wind  far  inland  is  now  beginning 
to  be  more  generally  recognized. 

Mr.  Christie's  paper  is  pi  ended  by  Mr.  T.  H.  D.  La  Touche's  memoir  on 
the  geology  of  the  lake,  wherein  the  various  theories  regarding  its  probable 
origin  are  reviewed  and  discussed.  L.  L.  B. 


Ore-mining    in    the    Tyrol. — By    M.    V.    Isser.      OS  it  err.    Zeitachr.    f.    IJerg-    it. 

II Uttenwes.,  1911,  vol.  lis.,  page  567. 

Mining  enterprise  in  the  Tyrol  was  formerly  active  and  prosperous.  The 
decay  of  the  industry  was  due  partly  to  the  mines  being  worked  out,  but 
chiefly  to  the  irruption  of  water  or  foul  air,  and  to  the  difficulties  of  com- 
munication. With  modern  scientific  methods  it  is  possible  to  resume  work  on 
many  of  the  mines,  and  several  have  already  been  profitably  opened  up, 
chiefly  by  German  firms.  An  old  lead-mine  in  the  Upper  Inn  valley  was 
abandoned  two  centuries  ago,  after  the  richer  ore  had  been  extracted.  It  is 
now  to  l>e  worked  for  the  poorer  lodes,  containing  6  to  8  per  cent,  of  lead,  and 
a  little  yellow  lead-ore.  A  100-horsepower  electric  power-station  has  been 
erected,  and  an  output  of  50  tons  a  day  is  anticipated.  Other  mines  near 
Ehrwald,  lying  from  "),700  to  6,500  feet  above  sea-level,  contain  45  to  55  per 
cent,  of  zinc,  and  a  little  sulphate  of  lead.  A  mine  near  Oberndorf,  2,600  to 
2,900  feet  deep,  was  formerly  reputed  to  be  the  deepest  in  the  world.  Although 
it  was  known  to  contain  much  rich  silver-bearing  copper-ore,  it  was  abandoned, 
owing  to  an  inrush  of  water.  A  German  company  have  now  sunk  a  fresh 
shaft  in  the  vicinity,  and  the  mine  is  to  be  reached  by  cross-cuts.  In  this 
rich  district  fifty-six  mines  were  worked  in  the  sixteenth  century,  and  sulphate 
of  lead,  blende,  and  tennantite  were  found  embedded  in  crevices;  but  the 
mines  were  closed  because  it  was  impossible,  with  the  methods  then  available, 
to  treat  the  blende,  other  mines  in  the  district  now  being  opened  up  contain 
much  zinc,  and  lead  in  various  forms.  A  mine  in  the  Pusterthal  yields 
compact  pyrites,  with  45  per  cent,  of  sulphur.  It  is  proposed  to  convert  the 
latter  on  the  spot,  by  electro-chemical  methods,  into  artificial  manure,  and 
utilize  it  on  the  adjacent  land,  thus  obviating  the  difficulties  of  transport. 

E.  M.  D. 
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MINING  TECHNOLOGY. 
Mine  Workings  Supported  by  Reinforced  Concrete.  —  By  A.  Renier.     Ann. 
Mines  Belgique,  1911,  vol.  xvi.,  pages  473-478. 

Having,  on  the  occasion  of  several  visits  to  the  Bethune  collieries  in  the 
North  of  France,  become  impressed  with  the  advantages  of  ferro-concrete  for 
the  support  of  mine-workings,  the  author  brought  the  subject  before  the 
management  of  the  Marihaye  collieries,  Belgium,  which  made  several  trials 
of  the  system ;  and  it  is  now  applied  there  on  a  rather  extensive  scale.  The 
giving  off  of  fire-damp  was  the  cause  of  the  first  trials  being  made ;  and  their 
success  was  complete. 

The  Bethune  method  was  adopted  at  the  Many  plant  of  Marihaye,  but 
afterwards  superseded  by  a  simpler  method,  in  which  the  side-walls  are 
straight,  instead  of  being  curved,  while  the  roof  support  is  slightly  arched. 
The  most  usual  sections  are,  say,  5  by  6  feet  (1-6  by  1*85  metres)  with  a  rise 
of  6  inches  (15  centimetres),  and  full  7  by  7  feet  (2-2  by  22  metres)  with  8 
inches  (20  centimetres)  rise.  In  the  case  of  cross-measure  drifts,  the  concreting 
follows  up  the  face  at  from  16^  feet  (5  metres)  to  double  that  distance.  In 
neither  case  has  the  haulage  been  suspended  ;  and  in  the  north  rolleyway, 
at  the  885-foot  (270-metre)  level,  it  was  continued  notwithstanding  the  circula- 
tion of  more  than  500  tubs  daily. 

The  reinforcement  is  made  in  the  following  manner.  The  lower  ends  of 
vertical  wires,  bedded  in  the  mass,  are  fastened  to  a  wire  stretched  horizon- 
tally, or  to  an  old  rail ;  and  longitudinal  wires  are  arranged  so  as  to  afford 
normally  a  mesh  of  3  feet  (09  metre)  side,  but  in  rotten  measures  2  feet  or 
even  1  foot  side.  Two  unskilled  hands  can  form  16^  feet  (5  metres)  of 
side-wall  in  a  day;  and  after  6  days  the  coffering  may  be  taken  down  and  put 
up  farther  on.     The  space  between  wall  and  rock  is  filled  in  with  dry  stones. 

To  form  the  arched  roof,  beams  or  stringing  planks,  inside  the  walls,  rest 
on  (preferentially)  tubular  metal  props  and  carry  an  ordinary  timber  centreing, 
but  only  2  feet  8  inches  (80  centimetres)  long,  so  as  to  facilitate  the  horizontal 
ramming.  The  arch,  7,  9,  or  even  12  inches  (18,  23,  or  30  centimetres) 
thick,  is  reinforced  both  transversely  and  longitudinally  against  the  side- 
walls,  and  covered  in  with  stones  for  filling  the  space.  A  length  of  from 
5  to  7  feet  (l'o  to  2  metres)  is  accomplished  by  two  men  in  a  day. 

The  strength  of  this  lining  appears  quite  sufficient ;  and  there  are  some 
places  in  the  cross-cut  where  the  thrust  is  intense.  The  cost,  for  a  mean 
thickness  (arch  and  walls)  of  9  inches  (23  centimetre.;)  is  21s.  per  yard  run 
(29  francs  per  metre),  including  concrete  and  labour,  but  not  the  labour 
and  power  for  making  the  concrete,  carriage,  or  materials  for  the  coffering. 
Nor  is  reinforcement  taken  into  account,  as  it  consists  of  old  wire-ropes, 
annealed    and   untwisted. 

The  concrete — made  with  5  parts  granulated  slag,  1  of  quartzose  sand, 
and  2  of  slag-cement,  triturated  with  water  for  half  an  hour  in  a  mortar-mill, 
costs  a  little  over  6s.  per  cubic  yard  (10  francs  3  centimes  per  cubic  metre). 
Tests  have  shown  a  resistance  to  crushing  strain  of  2,645  to  2,987  pounds  per 
square  inch  (186  to  210  kilogrammes  per  square  centimetre). 

The  advantages  of  concrete  lining  are:  (1)  minimum  resistance  to  the  air- 
current,  (2)  suppression  of  fire-damp  outbursts  and  blowers  through  the 
goaf,  (3)  suppression  of  coal-dust,  (4)  minimum  of  supervision  and  maintenance, 
(5)  suppression  of  the  fall  of  stones  and  also  of  ground,  and  (6)  reduced  cost, 
which  is  lower  than  for  brickwork.  J.  W.  P. 
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Ferroconcrete    Lining    of   Hautrage   No.    2    Shaft.      Bj    I.      DlHABM.        I" 

|/»nw  Belgique,  L911,  vol.  \vi.,  pages  126 
I'his  -li.iit   was  lined  with  cast-iron  tabbing  rings  l  inch  (26  millimi     • 
thick  down  to  the  <i<|>t  h  of  295  feel  (90  metres),  and  then  l,    inch  (30  milli 
metres)  to  thai  of  115  feel  (126*39  metres),  between  which  depth  :ni.i  thai  of 

feel   (222*85   metres)    as   the  chalk   was  tolerably  compact   and  ga*re   bul 
little  water-  Binking  and  lining  were  oontinned  together,  in  passes  ol   n< 
100  feet  (30  metres),  with  a  temporary  lining  of  rolled   H-bai    rings,  hacked  by 
ointed  boards. 

For  the  definite  lining,  ferro-concrete  flat  segmental  blocks  (the  inside 
following  the  circumference  of  the  Bhaft,  the  outside  flat  and  the  end-  levelled 
to  the  shaft's  radius)  are  moulded  on  the  Burface,  and  let  down,  four  together, 
by  a  hand-winch,  which  also  helps  to  put  them  in  place.  The  segments  are 
3  feel  (0*9  metre)  high;  and  there  are  fourteen  in  each  ring  ci  LS  feel  (4*5 
me  tres)  inside  diameter,  the  segments  being  generally  arranged  to  break  joint 
vertically.  Their  thickness  at  the  ends,  where  the  vertical  joints  occur,  is 
5  inches  (12  centimetres),  bu1  less  by  one  third  in  the  middle.  During  the 
moulding,  light  iron  rods  are  inserted,  constituting  the  reinforcement;  and 
two  vertical  round  boles  are  lefl  for  receiving  stouter  rods,  which  form  vertical 
ties  between  the  rings.  A  third  series  of  rods  constitutes  the  continuous 
reinforcement  of  the  LO-inch  (25-centimetre)  annular  layer  of  concrete,  which 
is  carefully  rammed  between  the  segmental  rings  and  the  inside  of  the  shaft. 

With  6-hour  shifts,  a  mean  daily  advance  of  nearly  24  feet  (7;2  metres) 
with  maximum  of  31  feel  (9*5  metres),  was  obtained;  and  the  total  cost  came 
to  10s.  3£d.  per  oubic  yard  (17  francs  per  cubic  metre).  Brick  lining  only 
half  as  strong  would  have  cost  the  same,  and  would  have  taken  thrice  as  long 
to  put  in.  This  method  of  lining  has  the  great  advantage  of  dispensing  with 
all  temporary  timbering,  of  affording  a  smooth  internal  surface,  so  favourable 
for  a  return-air  shaft,  and  of  permitting  lodgments  to  be  left  for  fixing  the 
guides,  cross-bearers,  ladders,  pipes,  etc.  J.  W.  P. 


Stopping  with  a  Steel   Door  at  the  Grand-Comy-Spinoy   Colliery. — By  O. 
Ledouble.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  674-675. 

The  stopping,  in  hard  and  regular  shale  excavated  to  an  approximately 
elliptical  section  13  by  11  feet  (4  by  3'4  metres),  is  constituted  by  four  concen- 
tric cement-masonry  arches  3  feet  (09  metre)  thick,  struck  with  an  inside 
radius  of  11  feet  (34  metres),  leaving  a  passage  of  about  5^  by  4  feet  (17  by 
1'25  metres),  closed  by  a  steel  door,  hung  by  two  vertical  hinges  to  its  cast- 
steel  frame,  tightness  being  ensured  by  two  hooks  with  screws.  Pipes,  closed 
by  valves,  permit  the  escape  of  air  above  and  off-flow  of  water  below.  The 
total  cost,  not  including  that  of  compressed  air  for  the  excavation,  is  <£238  12s. 
(5,965  francs).  J.  W.  P. 


Putting     Rubbish    to     Tip     and     Recovering     Coal     at     Bascoup. — By     P. 
Defalque.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  671-1372. 

Tla  Bascoup  Colliery  Company  bas  put  up  two  towers  for  holding  from 
/UO  to  7.")0  tub-loads  of  rubbish,  made  in  half-a-day's  work  at  its  Nos.  3,  4,  7, 
and  Sainte-Catherine  pits,  brought  by  haulage-chains  to  tipplers,  and  taken 
from  the  base  ol  the  towers  by  the  tubs  of  an  overhead  ropeway  that 
discharge  them  on  to  the  tip  in  the  open  country. 

The  "grey"  rubbish — from  cross-measure  drifts  and  sinking  shafts — is 
delivered  into  one  of  the  towers,   and   the   "black" — from  driving  roads   and 
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likely  to  contain  some  coal — into  the  other ;  but  during  its  journey  thither  on 
travelling  bands,  driven  by  the  electric  motor  of  the  haulage-chains,  it  is 
hand-picked  by  old  workmen,  who  thus  recover  from  5  to  6  tons  of  coal  daily 
at  a  cost,  including  wages  and  liquidation  of  the  transporters,  not  amounting 
to  £1.  J-  W.  P. 


Signalling  and  Telephoning  from  Moving  Cage. — By  H.  Ghtsen.  Ann. 
Mines  Belgique,  1911,  vol.  xvi.,  pages  454-457. 
An  interesting  experiment  in  electric  signalling  from  the  cage,  applicable 
to  shafts  provided  with  timber  guides  and  metal  ropes,  has  been  made  by 
Mr.  Canivez,  District  Engineer  at  the  Monceau-Fontaine  Colliery,  Charleroi. 
The  cages  of  No.  14  shaft  are  guided  by  their  ends;  and  the  conductor  passes 
between  the  two,  along  the  centre-line  of  the  shaft,  being  constituted  by  a 
galvanized  iron-wire  cord.  This  is  fastened  above,  by  insulators  and  insulated 
rings  to  the  kep-beam  of  the  timber  landing  (recelte  au  hois),  whence  a  copper 
conductor  goes  to  the  engine-room ;  and  at  bottom  it  is  attached,  in  a  similar 
manner,  to  a  112-pound  (50-kilogramme)  weight,  for  keeping  it  taut.  The 
bell,  electrically  connected  with  the  engine  bedplate,  is  placed  near  the  levers, 
so  as  to  be  easily  heard  by  the  engineman ;  and  the  current  returns  by  the 
winding-rope  and  engine.  Porcelain  insulators,  for  keeping  the  cord  about 
3£  inches  (8  centimetres)  clear  of  the  guide  cross-bearers,  are  spaced  about 
every  66  feet  (20  metres),  but  not  rigorously  so,  because  of  a  slight  want  of 
verticality  in  the  shaft,  and  also  for  avoiding  contacts  and  short-circuits  on 
communication  being  made  from  cage  to  surface.  The  cage  contains  a 
magneto  like  those  used  for  shot-firing,  one  of  its  terminals  being  in  connexion 
with  the  cage,  and  the  other  with  the  end  of  a  small  trolley.  The  copper 
contact-piece,  3J  inches  (8  centimetres)  in  vertical  height,  oscillates  round  its 
axis,  but  is  prevented  by  two  stops  from  assuming  an  unduly  inclined  position. 
With  a  telephone  instrument  in  the  cage  and  another  in  the  box  of  the 
registering  overman  (porion  marqueur),  orders  have  also  been  exchanged. 
Though  the  expense  of  such  an  installation  is  slight,  this  method  of  com- 
munication involves  the  necessity  of  keeping  a  man  on  purpose  in  the  cage. 

J.  W.  P. 


Investigations  of  Fuse  and  Miners'  Squibs. — By  Clarence  Hall  and 
Spencer  P.  Howell.  Bui-.  Mints,  Technical  Paper  No.  7,  1912,  pages 
1-19. 

This  paper  is  one  of  a  series  of  publications  dealing  with  blasting  supplies 
for  use  in  mines,  tunnels,  and  quarries.  The  tests  and  conclusions  drawn 
therefrom  point  out  the  relative  safety  and  efficiency  of  different  kinds  of 
fuse  and  miners'  squibs;  and  the  purpose  of  the  paper  is  to  enable  those  in 
charge  of  blasting  work  to  select  to  better  advantage  such  devices  for  igniting 
explosives,  and  thus  aid  in  reducing  accidents  caused  by  misuse.  Particulars 
of  the  various  devices  used  for  igniting  and  detonating  explosives  are  given; 
and  the  following  is  a  summary  of  the  practical  conclusions  arrived  at:  — 

The  tests  of  fuse  in  inflammable  gas-mixtures  show  that  when  the 
quantity  of  powder  per  foot  in  a  fuse  is  reduced,  other  conditions  being 
constant,  or  nearly  so,  the  relative  safety  from  ignition  of  gas  by  the  fuse 
increases.  Other  conditions  than  those  indicated  in  these  tests,  however,  are 
requisite  before  a  fuse  can  be  considered  permissible  for  use  in  a  coal-mine 
that  generates  inflammable  gases.     These  conditions  are :   (1)  good  mechanical 
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action  with  regard  to  e  and  reliable  methods  of  igniting 

ii1(.  in-,      ,  ii. i         .i  reliable  fuse.    Taking  up  in  detail  each  "t   the 
mentioned  conditions,  tin-  fa  rding  each   maj    !>•  ander:  — 

,i,  \  fuse  of  good  mechanical  construction  musl  conform  to  the  following 
condition  a)  \  continuous  uniform  powder-core.  Any  enlargement  of  the 
powder-core  thai  mighl  cause  side  -pitting  «.r  breaks  in  tin-  same,  would 
not.  lie  good  mechanical  construction.  (6)  A  proper  and  sufficient  ratio  between 
thu  pressure  required  to  burst  tin-  envelope  of  the  fuse  and  the  pressure 
produced  within  it  by  the  burning  powder-train.  This  ratio  may  be  con- 
oid,•nil  ,i  factor  oi  safety,  and  should  i  nough  always  to  prevent  the 
side  spitting  so  common  in  fuse  of  classes  l  and  '_'.  (c)  A  pliable  waterproof 
envelope.  Pliability  is  essential,  in  order  thai  the  conditions  under  (b)  may 
always  prevail,  and  freedom  from  moisture  Bhould  exist  in  order  that  miss-fires 
may  not  occur. 

(2)  A.s  fuse  does  nol  contain  its  own  means  of  ignition,  safety  and 
reliability  of  fuse-ignition  involves  a  discussion  of  the  fuse-igniter.  Clearly 
any  fuse-igniter  which  when  properly  attached  to  a  fuse  ignites  gas  Bhould  be 
condemned,  as  well  as  any  fuse-igniter  that  fails  to  ignite  the  fuse  with 
certainty.  No  great  difficulty  should  be  encountered  in  perfecting  a  safe 
ami  reliable  fuse-igniter,  judging  from  the  results  obtained  from  samples  of 
fuse-igniters  submitted  to  this  bureau  for  test. 

(3)  A  reliable  fuse  should  have  a  uniform  rate  of  burning,  and  its  spit 
should  not  fail  to  ignite  the  explosive  or  detonator  with  which  the  fuse  is 
used. 

Careful  t  t-t  -  should  be  made  of  the  rate  of  burning  of  fuse  whenever 
there  is  any  doubt  as  to  its  soundness,  as  the  rate  may  be  changed  by  bad 
handling.  Fuse  should  be  carefully  handled,  and  never  laid  in  a  damp  place 
before  using.  In  cutting  the  fuse  and  in  fitting  it  into  place,  care  must  be 
taken  that  the  powder-core  does  not  run  out  of  the  fuse,  for  that  might 
cause  a  miss-fire.  The  fuse  should  be  cut  straight  across  with  a  sharp  knife 
just  before  the  end  is  placed  in  the  detonator.  In  a  humid  atmosphere  at 
least  1  inch  should  be  cut  off  the  fuse  before  insertion  in  the  detonator. 
The  fuse  should  be  fitted  gently  into  the  detonator,  and  then  the  detonator 
would  be  crimped  on  the  fuse  by  the  proper  crimper. 

The  besl  method  of  inserting  the  detonator  and  attached  fuse  into  a 
stick  of  explosive  or  primer  is  to  open  the  top  of  the  cartridge  by  unfolding 
the  paper  at  the  end.  and  to  make  with  a  wooden  skewer  a  hole  in  the  top 
of  the  cartridge,  deep  enough  to  allow  the  detonator  to  be  pushed  into  the 
cartridge  up  to  the  line  of  crimping.  The  end  of  the  paper  envelope  should 
then  be  gathered  about  the  fuse,  and  the  whole  bound  with  twine,  so  as  to 
fasten  the  detonator  and  fuse  properly  in  place.  Extreme  care  should  be 
taken  that  the  fuse  and  detonator  do  not  conic  apart,  because  if  there  be 
any  -,pace  between  the  detonator  and  the  fuse,  the  explosion  may  be  pre- 
vented altogether,  or  may  be  a  very  poor  one.  In  addition,  care  should  be 
taken  that  the  detonator  i-  not  completely  buried  in  the  explosive,  for  if 
lateral  sparking  from  the  fuse  occurs,  it  may  set  fire  to  the  explosive  before 
the  detonator  is  set  off. 

A-  a  squib  must  be  propelled  from  the  mouth  of  a  hole  to  its  heel  by  the 
force  of  the  -pd  developed  by  the  burning  powder-train,  it  seems  quite 
impracticable  to  protect  this  spil  adequately  from  inflammable  gas-mixtures 
within  mines.  Hence  the  use  of  squibs  of  any  kind  in  mines  generating 
inflammable   gases   should   be  condemned.  A.  P.  A.  S. 
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Rate  of  Burning  of  Fuse  as  Influenced  by  Temperature  and  Pressure. — 

By  Walter  0.  Snelllng  and  Willard  C.  Cope.     Bur.  Mines,  Technical 
Paper  No.  6,  1912,  pages  1-28. 
This  paper  deals  with  the  nature  and  composition  of  fuse,  and  the  com- 
position of  fuse-powder;  the  rate  of  burning  of  fuse,  including  the  influence  of 
pressure,  temperature,  moisture,  and  mechanical   injury.     The  practical  con- 
clusions arrived  at  are  summarized  as  follows:  — 

(1)  It  is  important  that  time-fuse  should  have  a  uniform  rate  of  burning, 
and  in  almost  all  blasting  operations  the  fuse  that  is  used  is  assumed  to 
burn  in  a  regular  and  uniform  manner.  When  fuse  has  been  subjected  to 
such  conditions  as  produce  acceleration  or  retardation  in  its  rate  of  burning, 
it  becomes  dangerous.  A  study  of  the  list  of  accidents  in  mines  and  quarries 
each  year  shows  that  injury  and  loss  of  life  are  seemingly  often  brought 
about  by  such  conditions.  Under  ordinary  conditions  nearly  all  types  of  fuse 
show  great  uniformity  in  their  rate  of  burning.  Practically  all  types  of  fuse 
examined  in  connexion  with  the  preparation  of  this  report  had  a  total 
variation  in  their  rate  of  burning  under  normal  conditions  of  less  than  20 
per  cent.,  and  all  would  have  been  passed  under  the  allowance  of  "no  varia- 
tion greater  than  10  per  cent,  above  or  10  per  cent,  below  the  average  rate  of 
burning." 

(2)  Under  the  influence  of  pressure,  practically  all  types  of  fuse  are  sub- 
ject to  wide  variation  in  their  rate  of  burning.  Such  pressure  as  can  readily 
be  produced  by  the  confinement  of  the  gases  evolved  by  the  burning  fuse  itself 
is  sufficient  to  increase  the  normal  rate  of  burning  from  28-2  seconds  per  foot 
(92'5  seconds  per  metre)  to  6'4  seconds  per  foot  (21  seconds  per  metre).  Thus, 
even  confinement  will  cause  fuse  to  burn  from  three  to  four  times  as  rapidly 
as  its  normal  rate. 

(3)  High  temperature  causes  a  marked  retardation  in  the  rate  of  burning 
of  fuse,  and  storage  for  even  a  short  period  of  time  near  boilers,  or  wherever 
the  temperature  may  be  high,  is  sufficient  either  to  cause  "miss-fires,"  or  to 
retard  the  rate  of  burning  of  the  fuse  so  much  as  to  increase  greatly  the 
liability  to  "holdbacks,"  delayed  shots,  etc.  Fuse  that  is  not  intended  for 
use  in  wet  places  (cotton  fuse,  etc.)  does  not  suffer  marked  change  in  its 
normal  rate  of  burning  by  reason  of  the  effect  of  high  temperatures,  whereas 
the  more  completely  waterproofed  types  of  fuse  show  increasingly  great  effects 
from  heat.  Even  exposure  to  comparatively  low  temperatures  for  consider- 
able lengths  of  time  causes  marked  retardation  in  the  rate  of  burning  of 
such  fuse,  and  exposure  to  a  fairly  high  temperature  for  even  a  short  length 
of  time  may  cause  certain  types  of  fuse  to  burn  from  three  to  five  times  as 
slowly  as  their  usual  rate.  To  ensure  the  best  results,  fuse  should  always  be 
protected  from  extremes  of  temperature.  Climatic  conditions  also  affect  to 
a  considerable  extent  the  rate  of  burning  of  the  less  waterproof  types  of 
fuse. 

(4)  Fuse  that  has  been  subjected  to  actual  mechanical  injury,  particularly 
to  hammering  or  pounding  or  the  blows  of  falling  rock,  etc.,  has  a  greatlv 
increased  rate  of  burning,  and  sometimes  burns  so  rapidly  as  to  be  almost 
instantaneous  in  its  action.  Fuse  that  has  been  injured  by  severe  abrasion  or 
by  too  great  pressure  from  any  cause  should  not  be  used  in  any  work  where 
adjustment  of  the  rate  of  burning  is  desired. 

(5)  As  a  final  summary  it  may  be  stated  that  an  ordinary  fuse  may  under 
some  conditions  burn  as  fast  as  1  second  per  foot  (3  seconds  per  metre),  and 
under  other  conditions  it  may  burn   as   slowly   as   227  seconds  per   foot  (745 
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I  in-  formei  rate  is  more  than  200  timet  as  fail  ai  the 
latter,  and  each  is  widely  removed  from  the  normal  rate  ol  burning  ol 
similar  brands  oi  fuse.  Sence,  the  condition  and  pasl  bistorj  ol  any  roll  of 
fuse  is  mi   importanl    matter,   and   in   mining   and    blasting   operations  the 

tj  of  the  miner  demands  thai  only  fuse  thai  has  been  carefully  -' 
kepi   from  unfavourable  conditions  -hall  be  used.  LP.A.E 


Investigations  of  Explosives  used  in  Coal-nrnes.  By  <  i.aukmk  IIu.i., 
W.  0.  Snki.ling,  and  S.  P.  Howki.i..  Bur.  Mines,  1912,  Bulletin  No. 
15,  pages  1-197. 

This  bulletin  deals  with  the  nature  and  composition  "f  explosives,  including 
the  chemical  nature  of  explosive  materials,  the  distinction  between  detonating 
and  alow-burning  explosives,  and  the  use  of  nit  roglycerine  in  explosive  mixtures; 
the  thermochemistry  of  explosives;  particulars  of  an  investigation  into  the 
characteristics  of  the  natural  gas  used  ai  the  Pittsburg  testing-station;  a 
description  of  the  apparatus  and  methods  adopted  for  physical  tests  of 
explosives;    the  results  ith  permissible  explosives,  dynamite,   blast- 

ing-powder,   and  certain    foreign  explosives;    and   particulars   relating  to  tho 
tests  of  explosives  conducted  bv  the  Bureau  of  Mines,  Washington,  U.S.  \. 

\.  P.  \    - 


Use  of  Permissible  Explosives.— Bv  J.  Rutledge  and  Clarence 

Hall.     Bur.  Mines,  Bulletin  No.  10,  1912,  pages  1-34. 

Investigation  has  shown  that  one  of  the  commonest  causes  of  disastrous 
explosions  in  the  coal-mines  of  the  United  States  has  been  a  blown-out  shot 
of  black  blasting-powder  or  dynamite.  Manufacturers  of  explosives  have, 
however,  been  so  successful  in  their  efforts  that  it  is  now  possible  to  obtain 
explosives  which  yield  much  shorter  and  quicker  flames  than  black  blasting- 
powder  or  dynamite,  and  are,  therefore,  less  dangerous  to  use  in  fiery  or 
dusty  coal-mines. 

Tho  United  States  Government  have  for  some  time  past  conducted 
experiments  at  their  testing-station  at  Pittsburgh,  in  order  to  discover  which 
of  the  many  grades  of  short-flame  explosives  possess  the  qualities  that  render 
an  explosive  most  effective  and  least  dangerous  for  mining  coal. 

Remarks  on  the  methods  of  using  permissible  explosives,  on  the  firing 
of  shot-,  the  effect  of  permissible  explosives  on  the  size  of  coal  produced,  the 
cost  of  mining  with  permissible  explosives,  and  the  advantages  arising  from 
their  use,  are  appended.  A.  P.  A.  S. 


Variation  in  Limit-charges  of  Explosives  with  Sectional  Area  of  Workings. 
— By  V.  YYattlyxe  and  J.  Boi.le.  Ann.  Mines  />'l<jique,  1911,  vol.  xvi., 
pages  289-319. 

Determinations  of  limit-charges  of  explosives,  for  classification  according 
to  their  safety  in  atmospheres  rendered  explosive  by  fire-damp  or  coal-dust. 
are  made  at  the  Frameries  testing-station  under  well-defined  conditions,  which 
reproduce  as  closely  as  possible  those  of  actual  working,  the  charge,  not 
tamped,  being  fired  electrically.  The  fiery  mixture  has  a  methane  content 
varying  between  7|  and  B\  per  cent.  The  coal-dust,  containing  20  to  22  per 
cent,  of  volatile  matter,  ground,  and  sifted  through  gauze  of  8,456  meshes  to 
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the  square  inch  (1,280  per  square  centimetre),  is  strewn  near  the  mortar  repre- 
senting a  shot,  in  quantities  corresponding  with  24  to  3£  ounces  per  cubic  yard 
(75  to  100  grammes  per  cubic  metre)  of  working,  the  temperature  of  the  air 
being  about  68°  Fahr.  (20°  Cent.). 

Ignition  is  produced  in  a  fiery  atmosphere,  and  the  charge  is  then  reduced 
by  If  ounces  (50  grammes)  until  there  is  no  ignition.  This  same  charge  is  then 
tested  in  a  dusty  atmosphere,  with  progressive  diminutions  as  before— if 
necessary,  until  no  ignition  ensues,  the  test  being  repeated  ten  times  in  each 
case.  If  this  "limit-charge"  be  such  that  its  equivalent  in  No.  1  dynamite  is 
greater  than  about  6  ounces  (175  grammes),  as  determined  by  the  Franzel 
(lead-block)  test,  the  explosive  is  added  to  the  list  of  safety  explosives, 
S.G.P.  (Securite-ffrisou-poussie?-es).  There  are,  however,  many  factors  which 
exert  an  influence  on  the  limit-charge  of  an  explosive  to  such  an  extent  even 
as  to  change  the  order  of  classification ;  and  these  circumstances  are  of 
two  categories  (1)  independent  of  the  method  of  testing,  and  (2)  inherent  in  the 
method  by  which  it  is  carried  out,  namely  (1)  (a)  slight  variations  of  composi- 
tion, (b)  variation  in  the  physical  state,  and  (c)  differences  in  the  case,  especially 
if  paraffined ;  (2)  (a)  variations  in  the  composition  of  the  fiery  or  dusty 
atmosphere,  (6)  variations  of  temperature,  humidity,  etc.,  (c)  variation  in  the 
density  of  loading,  that  is,  the  ratio  between  the  sectional  area  occupied  by 
an  explosive  in  the  mortar  and  the  total  sectional  area,  which  may  vary 
from  0-4  to  0'6,  and  (d)  the  influence  of  the  sectional  area  of  the  workings — 
the  object  of  the  present  communication. 

Cross-measure  drifts  in  Belgian  collieries  have  a  minimum  sectional  area 
of  3'588  square  yards  (3  square  metres);  and  that  of  the  testing-station  gallery 
was  made  one-third  less — to  allow  for  irregularities  of  the  face  where  shots 
are  fired,  and  for  the  circumstance  that  there  are  safety-valves  in  the  explo- 
sion-chamber, to  a  certain  extent  facilitating  expansion  of  the  gases.  With 
old  boiler-rings  and  a  flue-tube,  a  chamber  of  1136  square  yards  (0'95  square 
metre),  and  another  of  0'334  square  yard  (0-28  square  metre)  were  formed, 
constituting  with  the  gallery,  explosion-chambers  in  ratios  of  1,  J,  i  ;  and,  in 
the  two  last-named,  three  instead  of  ten  consecutive  non-ignitions  each,  in  a 
gassy  and  in  a  dusty  atmosphere,  were  taken  as  sufficient  for  each  explosive. 

Five  classes  were  tested  as  regards  the  influence  exerted  by  the  reduced 
sectional  area  of  the  gallery;  and  the  results  for  each  explosive  are  recorded. 
The  limit-charge  for  all  of  them  decreased  with  the  sectional  area,  in  a  fiery 
atmosphere,  as  it  also  did  in  the  presence  of  coal-dust,  with  the  sole  exception 
of  dynamite  antigrisouteuse  I.,  which  caused  no  ignition,  even  in  the  gallery 
of  smallest  sectional  area.  The  carbonites  behaved  well  in  gas,  but  not  in 
dust.  The  dynamite-gelatines  did  not  show  much  reduction — precisely  the 
reverse  of  explosives  with  nitrate.  The  chlorated  explosives  gave  good  results 
in  coal-dust,  only  showing  a  reduction  in  the  small  section,  while  in  fire-damp 
the  reduction  was  slight  in  the  ^-section  but  very  marked  in  the  i-section 
gallery. 

Excepting  the  Welterdynamites  in  a  dusty  atmosphere,  the  authors  consider 
themselves  warranted  in  enunciating  the  following  law,  which  appears  to  be 
general: — Cceteris  paribus,  if  an  explosive  placed  in  a  mortar  detonates  in  a 
fiery  or  a  dusty  atmosphere,  the  charge  capable  of  igniting  it  diminishes  witli 
the  sectional  area  of  the  gallery  in  which  the  detonation  is  effected. 

J.  W.  P. 
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Safety   Explosives   permitted   in   Belgian   Collieries.      Ann.    Minet   Delgique, 
1911,  vol.   tvi.,  I  -71 . 

Ihr  h-t  of  safety-explosivi  -  3.G.P.  (Mcuriti-grisou-po 
the  end  of  L910,  contains  1 1 1 » -  Latest   addition,   Fonckite   No.   10-bis,  which   ii 
,1  fifth  mi  the  ordei  of  limit-charge  weight,  which  is  2  pounds  (0*9  kilo- 

mme),  equal  in  effect  to  l  188  pounds  (0*54  kilogramme)  ol  No,  I  dynamite, 
[ts  composition  is  nitrate  of  ammonia,  30;  nitrati  oi  oda,  L6;  perchlorate 
of  ammonia,  25 ;  trinitrotoluene,  in.  and  chloride  ol  sodium,  20  per  cent. 

There   are   two   explosives    with    the   same    limit-charge   as   the    ab 
permonite  and  permonite  B;   bu!  their  equivalents  in  No,  l  dyi  nol 

-ii  great,  being  1-269  pound  (0*577  kilogramme)  and  L'223  pounds  (0*656  kilo- 
gramme)  respectively.  Their  composition  per  100  parts  i-  the  Bame,  namely, 
nitroglycerine,  <>;  glycerine-gelatine,  1;  wheat  flour,  4;  wood  flour,  3; 
trinitrotoluene,  7;  perchlorate  of  potash,  24*5;  chloride  of  sodinm,  25;  and 
nitrate  of  ammonia,  29*5;  bu1  they  are  made  by  differenl   makers. 

The  third  and  fourth  on  the  lis!  have  the  same  limit-charge,  1'87  pounds 
(0*85  kilogramme),  and  practically  the  Bame  dynamite  equivalent  (0*548  and 
0549),  namely,  densite  IV.  containing — nitrate  of  ammonia,  18;  nitrate  of 
potash,  45T>;  hydrochlorate  of  ammonia,  17*5;  and  trinitrotoluene,  19  per 
cent.;  and  securophore  111.,  with  nitroglycerine,  25;  nitrate  of  potash,  34; 
nitrate  of  baryta.  1  ;  rye  flour,  38'5;  wood  Hour.  1  ;  and  carbonate  of  soda,  0'5 
per   cent . 

The  remaining  explosives  on  the  S.G.P.  list  are — antigel  de  surete,  ingelite, 
kohlencarbonit,  colinite  antigrisouteuse,  minerite,  colinite  antigrisouteuse  B., 
Favier  III.  bis,  fractorite  I).,  minite, flammivore  HI.,  dynamite  antigrisouteuse 
V.,  grisoutine  II.,  densite  III.,  poudre  blanche  Cornil  I.  bis,  Favier  II.  bis, 
fractorite  I!.,  minolite  antigrisouteuse,  Ammoncarbonit,  and  grisoutite,  bring- 
ing up  to  24  the  number  of  explosives  found  safe  in  fire-damp  and  coal-dust. 
The  last  has  a  limit-charge  of  only  0*66  pound  (OH  kilogramme),  with  No.  1 
dynamite  equivalent  of  0*393  pound  (0179  kilogramme).  J.  W.  P. 


Fire-damp    Ignition    by    Incandescent-lamp    Filaments.      By    E.    Lemaii.i. 
Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  321-367. 

Experiments  with  incandescent  lamps  at  the  Frameries  testing-station 
have  shown  that  explosive  mixtures  of  air  and  fire-damp  can  be  ignited  by  the 
finest  filaments — even  if  they  have  diameters  of  only  a  few  hundredths  of  a 
millimetre — provided  their  temperature  be  sufficiently  high,  and  quite  inde- 
pendent of  any  break  of  contact  spark.  The  tests  were  made  with  2-volt 
and  4-volt  lamps,  in  currents  containing  8  to  10  per  cent,  of  methane,  and 
having  speeds  of  1*6  to  33  feet  (05  to  10  metres)  per  second. 

Lamps  with  carbon  filament  were,  however,  tested  in  air  containing  from 
7!  to  8  per  cent,  of  methane,  which  had  been  found  by  previous  experiments  to 
be  the  most  inflammable  mixture.  The  lamps  were  broken  in  a  vice,  the  jaws 
of  which  had  been  lined  with  putty  for  preventing  too  frequent  breakage  of  a 
filament.  In  one  test  the  same  filament  gave  42  consecutive  ignitions  before 
breaking.  The  normal  working  temperature  of  carbon-filament  lamps  for  a 
con  umption  >>t  3*5  watt-  per  candle  is  variously  estimated  between  1,400°  and 
1,820°  Cent.;  and  the  minimum  temperature  necessary  to  produce  ignition  was 
found  to  be  2.050°  Cent. 

It  might  be  foreseen  that  metal-filament  lamps  would  be  more  dangerous 
as  regards  fire-damp  ignition  than  those  with  carbon  filament,  owing  to  the 
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high  temperature  of  the  former;  and,  indeed,  all  the  lamps  of  this  description 
that  were  tested  ignited  fire-damp  mixtures  at  their  normal  working  tempera- 
ture and  even  at  a  lower  degree.  The  several  ignitions  sometimes  obtained 
with  the  same  filament  (14  in  one  case)  show  clearly  that  it  is  the  incan- 
descence and  not  merely  the  break-spark  that  determines  explosion.  In  the 
cases  only  giving  a  single  ignition,  it  was  often  found  that  a  current  still 
continued  to  circulate  in  the  filament,  proving  that  interruption  had  not 
taken  place.  Some  metal  filaments  ignited  gas  with  temperatures  at  which 
carbon-filament  lamps  showed  no  danger — in  one  case  ignition  was  obtained  at 
1,400°  Cent. 

The  collective  results  prove  that  breakage  of  the  globe  of  an  incandescent 
lamp  with  either  carbon  or  metal  filament  is  dangerous  in  a  fiery  atmosphere. 
Lamps  can  be  made  with  filaments  not  attaining  a  dangerous  temperature; 
but  their  lighting  power  would  be  slight,  and  the  consumption  of  current  per 
light-unit  excessive;  but,  owing  to  the  importance  of  good  underground  light- 
ing, it  would  be  wiser  to  adopt  miners'  electric  lamps  of  high  illuminating 
power,  pushing  their  filament  temperature  to  the  limit  of  good  preservation. 
Tables  appended  to  the  joaper  show  that,  under  these  conditions,  magnificent 
lighting  powers  can  be  obtained;  but  the  accumulator  must  be  able  to  give 
out,  during  a  whole  shift,  a  current  of  1*5  amperes  at  2  volts,  or,  better  still, 
one  of  1  ampere  at  4  volts. 

It  is  indispensable  to  counteract  danger  from  breakage  by  enclosing  the 
globe  in  another  of  strong,  thick  glass,  with  air-tight  joint.  [It  has  been 
proposed  to  provide  two  globes,  with  water  between  them  for  quenching  the 
incandescent  filament  in  the  event  of  breakage.]  J.  W.  P. 


Outburst  of  Natural   Gas  at   Kissarmas,   Transylvania. — By   L.  de  Loczy. 
Foldt.  Kozl.,  1912,  vol.  xlii.,  pages  55-67. 

Before  dawn  on  Sunday,  October  29th,  1911,  the  earth  at  Kissarmas 
suddenly  yawned,  and  thousands  of  tons  of  marl  and  soil  were  shot  up  into 
the  air.  The  methane  which  had  thus  acted  as  a  catapult  caught  fire,  and 
burnt  mightily  for  3  days  on  end.  Some  765  yards  distant  was  a  boring, 
originally  put  down  for  potassium  salts,  but  closed  up  on  account  of  outbursts 
of  natural  gas:  here  the  manometer  indicated  a  pressure  of  28-2  atmospheres. 
This  boring,  until  it  was  successfully  stopped  up  on  July  31st,  1910,  had 
during  27  months  belched  forth  into  the  upper  air  over  318  cubic  feet  of  gas 
every  second,  or  22,984,000,000  cubic  feet  in  all.  In  fact,  the  whole  neighbour- 
hood may  be  said  to  have  been  "honeycombed"  with  small  craters  and  out- 
bursts of  gas,  and  the  miniature  craters  had  played  havoc  with  the  railway 
embankments. 

The  Government  geologists  had  noted  at  many  localities  in  this  area 
traces  of  ancient  mud-volcanoes,  and  the  cold  gases  evolved  in  the  Kissarmas 
outburst  possibly  represent  a  very  late  phase  of  moribund  vulcanicity, 
although  the  author  is  careful  to  point  out  that  the  phenomena  have  nothing 
in  common  with  ordinary  volcanoes. 

Many  think  that  the  outburst  was  primarily  due  to  the  stopping  up, 
3  months  previously,  of  the  above-mentioned  bore-hole,  forcing  the  enor- 
mous volume  of  pent-up  gas  to  seek  an  outlet  elsewhere.  But  the  author 
suggests  an  opposite  inference — namely,  that,  in  the  27  months  during  which 
the  bore-hole  remained  unstopped,  the  gases  at  comparatively  low  pressure 
escaped,    and   were  succeeded    by   gases   under   higher   pressure    arising   from 
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lies  on  a  "line  ol  weakness"  in  the  oarth's  crust.     From  the  economic  poinl  ol 
view,  the  value  of  this  outburst  consists  in  the  revelation  which  it  afford 
a  deep-seated  and  vasl  reservoir  of  natural  gas  .it  high  pressure.     L.  L.  B. 


Carbon-dioxide       Blower"    in    a    German    Colliery.      I'.\      BsBOBATS     I.askk. 
Zeitschr.  /'.  Berg-,  Unit.-  u.  Salinenwes.,  1912,  vol.  lx..  pages  7-1-80. 

In    the    eastern   district    oi    Waldenburg   are   several    collieries    in    which 
outbursts  oi   carbon   dioxide  are   not   infrequent.     One  ol   these,   which  took 
place  "ii  September  17th,  1911,  in  the  Cons.  Rubengrube  at   Neurode,  resulted 
in    the   death    oi    a    pitman.     The    colliery    is    situated    on    the    Bouth-ea 
extension  ot   the   Lower  Silesian  coal-basin,  from   which   n  rated   by  n 

13-mile  belt   of  barren  Coal-Measures.     Ben    seven   si  inis  are  distinguished, 
six  of  which  are  worked.     The  outburst  took  place  in  the  upp<  : 

es  thick),  which  is  immediately  overlain  by  a  thin  hand  of 
plastic  very  tough  clay,  this  again  by  thin  beds  oi  Bandy  .-hale-,  and  these  by 
-■Hue  330  feet  of  sandstones  and  conglomerates.  Doubtless  the  tough  plastic 
day  effectually  seals  up  the  carbon  dioxide  evolved  by  pn  oxidation 

within  the  coal-seam.     Within  the  concession,  which  i-  cut  oft'  northwards  and 
thwards    by    considerable    stratigraphical    disturbances,    the    bedding    is 
undisturbed  and  the  dip  is  20  d  irds. 

The  850  workpeople  employed  at  the  colliery  bring  to  bank  annually 
232,000  tons  of  coal  and  90,000  tons  of  lire-clay,  and  the  system  ol  ventilation 
is  considered  excellent. 

The  evolution  of  carbon  dioxide  in  the  workings  has   ;  I  for  many 

years  past:   in  the  -!  -  observed  at   the  third,  at  present 

the  lowest,  level.  At  higher  levels,  considerable  quantities  of  pit-gas  exuded 
from  this  seam;  the  other  seams  at  I  he  lowest  level  showed  but  little 
exudation,  either  of  methane  or  of  carbon  dioxide.  It  i-  reckoned  that  the 
daily  evolution  of  carbon  dioxide  from  the  entire  colliery  amounts  to  701,481 
cubic  feet.  A  description  is  given  of  the  manner  in  which  the  ventilation  was 
so  contrived  as  to  get  rid  of  the  obnoxious  gas  with  comparatively  little 
trouble;  but,  as  a  result  of  the  accident  which  occurred  on  September  17th. 
HU1,  that  method  has  been  abandoned  as  being  too  risky  in  thi 
sudden  outbursts.  Such  outbursts  were  unknown  at  the  colliery  before  1911. 
and  so  far  they  have  all  taken  place  in  the  Jo-el   Seam  at  the  third  level:    it 

-  plain  that  tore-winning  operations  have  reached  a  zone  subject  to  these 
outbursts.  Between  April  L'Mh,  mil.  and  the  following  September  twelve  of 
these  occurrences  were  recorded. 

Special  regulations  were  drawn  up  in  May  and  perfected  in  July  for 
guarding  against  sudden  outbursts  of  gas,  and  for  assuring  the  escape  or 
rescue  of  the  workpeople.     These  are  set   forth  in  detail. 

In  the  course  of  the  night-shift  of  September  16th-17th,  1911,  at  1215 
a.m.,  a  "double  shot"  was  tiled  in  the  lo-ef  Seam,  by  means  of  an  electric 
fuse.  Exactly  an  hour  later,  the  outburst  of  carbon  dioxide  took  place, 
although  the  working-face,  apart  from  the  fallen  coal,  which  had  been  loaded 
into  and  carried  off  by  the  tub-,  had  remained  untouched  since  the  shot- 
firing.  Strenuous  but  unavailing  efforts  were  made  to  save  a  hewer  who  had 
been  busied  in  setting  the  timbering  in  order;  he  had  been  knocked  back- 
wards by  the  blower  against  the  packing,  and  was  practically  buried  in 
small   coal   and   rock   dibris.     Ilis   lifeless   body    was   recovered   an   hour  later. 
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Although  unfortunately  unsuccessful  in  this  instance,  the  rescue-arrangements 
at  the  colliery  proved  efficient:  the  specially  trained  rescuer,  fully  equipped 
with  breathing-apparatus,  was  on  the  spot  within  10  minutes  of  the  occur- 
rence of  the  disaster.  In  future,  cross-cuts  will  be  made  very  much  broader 
in  this  colliery.  L.  L.  B. 


Instrument    to     Detect     the     Presence     of     Carbon      Monoxide. — By     R. 

Nowicki.        CEslerr.    Zeitschr.    f.    Biry-    u.    Hiillenwes.,    1911,    vol.    lix., 
page  587. 

Carbon  monoxide  is  the  most  dangerous  of  the  gases  found  in  mines,  and 
the  importance  of  detecting  its  presence,  even  in  minute  quantities,  is  fully 
recognized.  The  writer  describes  an  apparatus  for  this  purpose,  consisting 
of  a  glass  vessel  or  bulb,  with  a  cock  at  the  top,  connected  to  a  small  rubber 
bag,  for  admitting  the  air.  Inside  the  vessel  is  a  piece  of  paper  soaked  in 
palladium  chloride.  If  the  air  when  admitted  contains  carbon  monoxide,  the 
paper  changes  from  brown  to  black,  and  by  the  length  of  time  required  for 
this  chemical  reaction  the  percentage  of  carbon  monoxide  in  the  air  is 
determined.  With  a  percentage  of  001,  the  colour  of  the  paper  begins  to 
change  in  11  minutes,  and  becomes  perfectly  black  in  60  minutes.  If  the 
air  contains  2  per  cent,  of  carbon  monoxide,  the  first  change  of  colour  i- 
perceptible  in  11  seconds,  and  the  paper  turns  a  dead  black  in  2  minutes. 
Intermediate  percentages  of  carbon  monoxide  are  shown  by  proportionate 
intervals  of  time.  Thus,  if  the  air  contains  more  than  1  per  cent,  of  carbon 
monoxide,  its  presence  can  be  immediately  detected.  E.  M.  D. 


Use  of  Mice  and  Birds  for  Detecting:  Carbon  Monoxide  after  Mine 
Fires  and  Explosions. — By  George  A.  Bcrreli..  Bur.  Mines,  Tech- 
nical Paper  No.  11,  1912,  pages  1-15. 

The  Bureau  of  Mines,  ^Yashington,  U.S.A.,  is  making  a  careful  study  of 
the  methods  that  can  be  used  with  greatest  efficiency  for  exploring  mines 
in  which  smoke  or  suffocating  or  poisonous  gases  arise.  Useful  information 
on  the  occurrence,  properties,  physiological  effects  of,  and  chemical  tests  for 
carbon  monoxide  is  given  in  the  first  portion  of  the  paper. 

In  the  author's  opinion,  the  use  of  birds  and  mice  is  superior  to 
chemical  tests  for  carbon  monoxide,  in  that  the  test  is  quickly  made,  it 
requires  no  technical  experience,  and  it  is  sufficiently  exact.  Two  or  three 
mice  or  small  birds  can  be  placed  in  a  cage  and  carried  into  the  mine  with  an 
exploring  party,  and  the  rate  at  which  chemical  changes  occur  in  them  is 
enormously  greater  than  in  the  case  of  a  man,  as  shown  by  the  writer's 
experiments.  These  experiments  also  demonstrate  the  desirability  of  using 
small  birds  such  as  canaries,  rather  than  larger  ones  such  as  pigeons.  The 
writer's  observations  show  that  mice  are'  hardly  as  sensitive  to  carbon- 
monoxide  poisoning  as  Dr.  Haldane's  experiments  would  indicate,  and  that 
small  birds  are  better  indicators  of  poisonous  atmospheres  than   are  mice. 

A.  P.  A.S. 


Efforts  towards   Immunity  from   Accident  due  to  Coal-dust. — By  Victor 

Wattetne.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  178-189. 

After  reproducing  an  account  of  the  first  series  of  English  experimental 
tests  with  coal-dust,  the  author  says  that  he  follows  with  attention  and 
interest  such  labours,  not  only  in  Great  Britain,  but  also  in  France,  Germany, 
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i.i.  .ukI  the  United  States,  the  ''synthesis"  oi  all  which,  with  Belgium's 
contribution,  may  Buoceed  in  affording  better  and  bettei    n  diminish- 

ing the  collier's  risk.     He  repeats,  however,  thai  I  the  prob- 

lem, absolutely  efficacious,  can  in  all  probability  never  be  obtained;   l>nt  noth- 
ing should  be  neglected  to  (1)  prevent   the  formation  of  coal-du  nder 
harmless   that    which   is   formed;                    ially   avoid    the   ignition   of   that 
which  cannot   be  rendered  harmless,  by   the  use  of  lamps   possessing  a   high 
city,  and  of  explosives  of  proved  safety  in  the  presence  of  both 
fire-damp  and  coal-dusl  ;  (4)  for  the  case  ol  explosion  occurring,  notwithstand- 
ing every  precaution,  lay  <>ut  the  workings  in  such  a  mannei  thai   its  efl 
shall  be  as  much   reduced  as  possible.      In  this  connexion,  local  and  concen- 
trated     schistification,     dust     or     water-curtains,     and     "dam-stops"     (at 
barrages),  ae  they  are  called,  appear  to  the  author  highly  recominendable  as 
being  practically    realizable);    and   (5),   as   a    lasl    resource,    organize    rescue 
services  so  as,  in  the  evenl   of  accident,  to  bi    able  to  save  as  many  liv< 
possible.                                                                                                  J.  W.  P. 

Consumption     of     Safety-lamp     Glasses. — By     A.     Kenieh.       Ann.     Mine* 
Belgique,  1911,  vol.  xvi.,  pages  145-188. 

The  author,  who  is  a  Government  Mine  Inspector,  requested  the  manager 
of  the  Marihaye  Colliery  to  furnish  him  with  statistics  as  to  the  consumption 
of  lamp-glasses  at  the  different  plant-,  the  question  of  breakage  being  on< 
safety  as  well  as  economy.  This  was  specially  interesting,  as,  during  the 
last  five  half-yearly  period--,  though  there  has  Ijeen  no  great  change  in  this 
respect  as  regards  the  whole  colliery,  the  consumption  of  glasses  has  steadily 
decreased   at   one   plant,   and  increased  at   another. 

Wolf  benzine  lamps,  with  air-admission  from  below  and  magnetic  loci 
exclusively  used  in  the  workings  of  the  five  plants:  and  since  the  latter  half 
of  L909  that  of  Vieille-Marihaye  has  in  addition  used  portable  electric  lamps  at 
the  landing-.  Until  that  period  all  the  Wolf  lamps  had  flat  wick.-,  when  a 
few  were  transformed  for  round  wicks.  Round-wick  lamps  undoubtedly 
afford  a  more  stable  flame,  while  better  resisting  shock  and  the  vibration 
caused  by  shot-firing,  while  their  consumption  is  a  third  less  than  that  of 
Hat -wick    lamps. 

The  old  custom  of  workmen  paying  for  broken  glasses  had  been  sus- 
pended at  the  Flemalle  plant  when  Wolf  lamp-  were  introduced,  owing  to 
complain'  difficulty    in    regulating    the  flame;    but,    from    the   end   of 

March.  1909,  the  sum  of  2M.  (25  centimes),  which  i-  less  than  the  actual  cost, 
was  stopped  for  each  glass  broken,  with  a  very  favourable  effect  on  the 
consumption.  At  the  Fanny  plant,  on  the  contrary,  there  was  great  increase 
in  the  consumption  during  the  first  half  of  1910,  when  there  was  relaxation 
in  applying  the  tines.  It  is  therefore  necessary  to  maintain  this  system,  so 
as  to  reduce  the  breakage  of  lamp-glasses,  especially  in  the  underground 
workings.  J.  \V.  P. 


Combating:     High     Temperatures      in      Mines. — By     Dr.     DlETZ.       QSsterr. 
Zeitschr.  f.  U>rtj-  u.  Miittenwes.,  1911,  vol.  lix.,  page  4:50. 

To  reduce  the  high  temperature  in  mines  is  an  urgent  question  in 
Germany,  because,  by  the  Prussian  mining  laws  of  1892  and  1905,  where  the 
temperature  in  a  mine  i-  above  v2     Fahi  t.),  the  working-day  may  not 

exceed    6    hours.         Thus    the    deeper    a    mine    i-    worked    the    higher    is    the 
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temperature,  and  the  smaller  the  output,  unless  it  is  possible  by  some  means 
to  reduce  the  temperature  artificially.  The  writer  passes  in  review  the 
principal  methods  hitherto  adopted,  such  as  compressed  air,  water-injections 
and  increased  ventilation,  but  does  not  consider  any  of  them  efficient.  Cold- 
generating  engines  are  undesirable:  if  fixed  in  the  mine  itself,  they  are  a 
source  of  danger;  if  above  ground,  they  necessitate  lengths  of  pipes  and 
mains,  of  which  there  are  too  many  already  in  a  mine.  For  the  permanent 
solution  of  the  difficulty  a  simple  arrangement,  with  the  minimum  of  trans- 
mission, is  needed.  In  all  mines  the  temperature  of  the  rock  along  the  levels 
falls,  showing  that  heat  is  communicated  more  quickly  from  the  rock  to  the 
air-current  than  propagated  through  the  rock  itself,  "if  the  temperature  of 
ventilation  at  the  pit's  eye  can  be  reduced  by  only  a  few  degrees,  the  process 
of  cooling  the  mine  will  be  facilitated,  and  the  more  rapid  the  air-current  is 
the  quicker  is  its  action.  Hence  the  area  of  the  shaft  and  levels  should  be 
diminished  rather  than  increased,   as  hitherto. 

The  writer  advocates  the  thorough  cooling  of  a  small  portion  of  the 
incoming  air,  and  then  mixing  it  with  the  remainder;  the  whole  will  thus  be 
reduced  several  degrees  in  temperature.  He  calculates  by  a  formula  the 
amount  of  ventilation  required,  which  he  fixes  at  12,700  cubic  feet  (360  cubic 
metres)  per  hour  per  man.  Part  of  this  air  should  be  cooled  in  a  refrigerating 
engine,  in  which  the  cold  is  generated  by  the  expansion,  while  doing  work  of 
previously  compressed  air.  The  plant  that  he  recommends  consists  of  an  air- 
turbine  turbo-compressor,  and  a  steam-turbine.  Such  a  system  would  occupy 
very  little  space,  and  by  arranging  the  three  engines  to  work  upon  the  same 
.halt,  the  kinetic  energy  in  the  compressed  air  would  be  utilized.  Here  a 
given  quantity  of  air,  to  be  determined  by  calculation,  and  the  temperature 
of  which  had  previously  been  reduced  to  -4°  Fahr.  iu  an  ammonia-com- 
pressor, could  be  cooled  down  to  -135°  Fahr.  This,  when  drawn  off  into 
a  separate  chamber,  would  suffice  to  reduce  the  temperature  of  all  the  air 
required  for  a  shift  of  1,000  men  to  59°  Fahr.  The  objection  that  such  a 
volume  of  cooler  air  might  tend  to  raise  the  temperature  of  the  mine  the 
writer  meets,  by  suggesting  that  only  those  parts  of  the  mine  in  which  the 
temperature  was  highest  should  be  ventilated  in  this  way.  E   M  D 


Rescue-station  at  the   Bois   d-Avroy   Colliery,  Liege.-By  J.   Julin.     Ann. 

Mines  Belgique,  1911,  vol.  xvi.,  pages  460-464. 
This   station,   established   at   the   Grand   Bac    plant   of   the   Bois   d'Avrov 
Collieries,    for    serving    their    four    plants,    consists    of    a    depot    for    rescue- 
appliances,  a  repair-shop  and  an  exercising  hall,  arranged  to  realize  as  far  as 
possible  the  actual  conditions  of  a  mine,  with  ample  places  for  observation, 
ine   dep0t    18   suppiied   with    Draeger   hand.pumps   for   oxygen    transfere 
smoke-helmets,  and  accumulator-lamps,   in   special  closets;    a   measuring  bag 
tor  check  on  the  circulation,  apparatus  for  carbonic  anhydride  determination 
and    appliances    for    measuring    the    breathing    and    the    pressure;    complete 
arrangement  for  bringing   up   fresh   air,   comprising   air-pump   for   two   men 
helmet   with    smoke-mask,   and   328   feet   (100  metres)   of  hose  on  a   winding- 
drum,  that  can  also  be  supplied  by  the  compressed-air  service 

The  fresh  cartridges  and  also  those  that  have  served  are  kept  in  cup- 
boards backing  against  a  glazed  partition  that  separates  the  depot  from  the 
filiP'T"tuP'  WhCre  the  aPPliances  are  leaned  and  the  oxygen-receptacles 
nued.     The  workshop  fittings  are  completed  by  a  bench  and  a  store  for  spare 
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L'he  exercising  ball,  laid  with  several  lines  oi   way,   both  level  and  with 
pit,     I  li<  orps,  one   foi   •  ten    ihift   and  each 

plan!  of  tlic  colliery,  assemble  about  once  a  week,  and,  under  tin-  supervision 
u i  .in  engineer,  practice  handling  tubs,  air-hose,  etc.,  and  miking  timber 
frames  foi  support  oi  roof,  with  other  work.  Smoke,  produced  by  burning 
damp  straw,  i-  -cut  into  the  exercising  hall  by  mean-  of  chimney  draught  and 
a   suitabli  ''lit    of   valves,      [rrespirable    gas   can    be    evacuated    by 

chimneys,  the  clack-valve-  of   which   open  mil  ward-   ami   also  inwards.      Emer- 

gency-doors  and  openings  are  provided  for  the  event  of  danger;  and  there  is 
an  infirmary,  supplied  with  Dr.  Brat's  apparatus  tor  artificial  respiration,  as 
well  a-  douche-baths  with  hot  and  cold  water.  The  rescue-station  is  placed 
under  the  direction  of  one  of  the  company's  distrid  engineers.       J.  W.  P 


MECHANICAL  ENGINEERING,  ELECTRICITY  IN   MINES,  Etc. 

Robin  Coai-convcyor,     By  '->.  I!vn\.     (Esterr.  Ztitschr.  /'.  Berg-  u.  Hiittenv 
1911,  vol.  lix.,  p 

The  Robin  belt  coal-conveyor  has  been  working  successfully  for  some- 
time at  the  Valerie  Mine,  near  Schwa/,  in  North-Western  Bohemia,  and 
elsewhere.  The  apparatus  consists  of  an  endless  rubber  belt-conveyor,  sup- 
ported on  a  series  of  triple  rollers.  The  upper  part  of  the  belt,  where  the 
coal  is  fed  on  to  it,  is  set  at  an  angle,  and  the  rollers  arc  so  arranged  that  a 
trough-like  shape  or  depression"  is  here  given  to  it.  When  the  coal  is 
discharged,  and  the  belt  is  running  empty,  it  is  taken  up  by  the  second  set  oi 
rollers,  and  here  it  is  run  along  a  level  line.  At  either  end  ot  the  conveyor 
is  a  drum  ;  the  one  at  the  lower  end  of  the  incline  is  stationary,  and  sets  the 
belt  in  motion  ;  the  position  of  the  other  can  be  adjusted  to  stretch  the  belt 
passing  over  it.  The  drums  are  driven  by  a  pulley  transmission-belt  from  the 
near*  ,  but  if  the  apparatus   is  large,  the   power  must    be  provided 

by  a  separate  electro-motor. 

The  belt  is  supported  on  sets  of  three  east-iron  cylindrical  rollers,  of 
which  the  central  one  is  horizontal,  the  two  outer  being  set  to  it  at  an  angle 
upwards.  This  arrangement  imparts  the  trough-like  shape  to  the  belt.  The 
series  are  spaced  from  3  to  6  feet  apart,  according  to  the  load;  the  lower  part 
of  the  belt  being  supporl  id  on  flat  roller-  -paced  10  feet  apart.  The  coal  is 
fed  on  to  the  belt  from  a  charging  hopper,  and  can  be  discharged  either  Iron! 
the  bottom  of  the  incline,  or  when  the  belt  reaches  any  given  point  in  its 
el.  On  each  side  there  arc  guides,  to  prevent  the  belt  from  working 
crooked,  or  the  stuff  being  delivered  at  the  side  instead  of  in  the  centre. 
To  minimize  the  wear,  the  coal  is  fed  from  the  hopper  in  the  direction  in 
which  the  belt  is  moving,  and  as  far  as  possible  at  the  same  speed.  When 
the  bell  reaches  the  bottom  of  the  incline,  the  coal  is  sent  into  discharge- 
trucks  running  on  an  overhead  rail  above  the  boiler-house,  and  thence  to  the 
furnaces. 

The  belt  is  made  of  cotton  overlaid  with  rubber,  and  is  thickened  in  the 
centre,  where  the  wear  is  greatest.  It  varies  in  width  from  10  inches  to  4 
feet,    and  speed    of    t    inches   to   8    feet    per   second.     Although    much 

lighter  than  the  ordinary  conveyors,  it  is  said  to  be  specially  adapted  to  deal 
with  coal  in  large  quantities,  and  some  appliances  now  in  use  deliver  600  tons 
per  hour.  The  toughness  and  elasticity  of  the  belt  contribute  to  its  dura- 
bility.   It  is  wiped  clean  from  time  to  time  by  a  brush.  E.  M.  D. 
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Koepc  Balance-rope  at  the  Horloz  Colliery. — By  P.  Fourmarier.  Ann. 
Mines  Belgique,  1911,  vol.  xvi.,  pages  479-482. 

As  the  lift  iu  No.  1  shaft  had  to  be  increased  to  2,296  feet  (700  metres), 
mauila-fibre  ropes  (hitherto  u^ed)  would  have  been  too  heavy,  besides  coiling 
up  beyond  the  ends  of  the  winder-pulley  arms;  and  the  Koi-pe  system  was 
decided   upon. 

Winding  is  effected  by  three-deck  cages,  with  two  tubs  on  a  deck,  each 
holding  Ki\  bushels  (6  hectolitres).  The  round  galvanized  steel-wire  ropes, 
1|  inches  (44  millimetres)  in  diameter,  showed  on  being  tested  an  ultimate 
resistance  nl  more  than  100  tons.  The  flat  balance-rope  turns  freely  in  the 
sump,  passing  through  two  openings  in  a  safety  platform,  29^  feet  (9  metres) 
below  the  lowest  landing,  for  preventing  a  cage  from  being  drawn  up  to  the 
pulleys.  Each  rope  weighs  about  14  pounds  per  yard  (6'7  kilogrammes  per 
metre) — half  the  weight  of  a  manila  rope,  and  also  half  the  cost.  The  vertical 
winding-engine,  not  modified,  has  two  31-inch  (78-centimetre)  cylinders  with  a 
stroke  of  4  feet  8  inches  (1'4  metn 

The  rim  of  the  Kcepe  pulley,  18  feet  (5-4  metres)  in  diameter,  is  fitted  with 
elmwood  blocks,  in  the  groove  of  which  a  piece  of  old  manila  rope  is  inserted 
for  preventing  wear.  The.  heapstead  pulleys  are  4  feet  4f  inches  (l-33  metres) 
apart ;  and  on  that  account  the  rope  is  confined  to  the  pulley's  inner  edge  by 
an  angle-iron,  the  groove  thus  formed  having  at  the  bottom  an  old  flat  manila- 
fibre  rope,  while  on  either  side  of  the  steel  winding-rope  are  pieces  of  old 
round  manila  rope.  These  pulleys  are  brought  perpendicular  to  the  ropes  by  a 
suitable  packing  of  their  bearings.  The  distance  between  the  centre  line  of 
the  heapstead  pulleys  and  that  of  the  engine-shaft  is  94  feet  (28'6  metres) 
horizontally  and  72  feet  (22  metres)  vertically,  the  rope  passing  round  an 
intermediate  grooved    pulley. 

During  the  first  few  days  of  winding,  the  rope  stretched  very  much  ;  but 
after  a  mouth  the  elongation  became  progressively  reduced  by  8  to  12 
inches  (20  to  30  centimetres)  weekly,  and  these  diminished  still  further.  The 
length  of  the  rope  also  varied  with  its  load.  In  order  to  compensate  for  these 
elongations  and  to  permit  of  caging  at  the  bottom  while  uncaging  at  bank, 
Georges-Marie  counterweighted  platforms,  5  feet  (1-55  metres)  long,  turning 
round  a  horizontal  axis,  are  employed,  travelling  with  the  cage  through  a 
distance  of  1  foot  10  inches  (056  metre)  at  their  outer  ends.  These  are  fitted 
with  hinged  flaps,  which  bear  on  the  cage  floor,  but  turn  up  clear  on  the  lift 
beginning.  J.  W.  P. 

Wire  Cable  Winding-ropes  at  a  Mine  at  Pribram. — By  U.  Horej..  (Eslerr. 
Zeitschr.  f.  Berg-  u.  Hiitlenwes.,  1911,  vol.  lix.,  page  471. 
At  the  Adalbert  Mine,  in  Pribram,  it  was  found  necessary,  in  1908,  to 
carry  the  workings  to  a  depth  of  3,900  feet,  and  from  this  very  low  level  to 
wind  weights  of  4  tons  (4,200  kilogrammes),  with  a  corresponding  length  of 
1,000  feet  of  rope.  The  tensile  strength  hitherto  required  was  114  tons  per 
square  inch,  but  this  was  not  considered  sufficient  when  winding  from  so 
great  a  depth.  After  testing  twenty-four  wire  ropes,  not  one  of  which  was 
found  satisfactory,  it  was  decided  to  have  a  wire  cable,  similar  to  those  used 
in  steam-ploughs,  where  the  strain  is  very  great,  especially  when  working  in 
refractory  ground.  This  kind  of  rope  has  a  tensile  strength  of  127  tons  per 
square  inch.  Similar  rope  cables  have  been  used  in  copper-mines  in  America, 
to  wind  from  depths  of  6,000  feet.  As  it  was  necessary  to  make  the  wire 
cable  taper  towards  the  rope-cap,  the  chamfering  at  this  end  required 
especially  good  material  and  careful  manufacture. 
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■ 
•  •It-.     In  the  ti i -t  there  were  five  wire  Btran  I 

aty-two  wires,  and  having  a  total 
diam<  i  the  tweh 

.  it  li  .i  hen 
and  miis;.      Where   the   five   main 

them  ml    tln>    constituted    an    unavoidable 

Late  the  difficulty,  the  writer  pro- 

ble  of   the   same   thickness,   but   having   three   main 

Btranda  instead  ol  five.     The  factor  ol  safety  in  this  second  rope  was  a  little 

than  iu  the  first,  but  both  ro]  ip  to  the  required  and 

also   fulfilled   -  the   torsion   tests.     They    had  a   life   of  about    15 

months,  but  were  naturally  more  costly  than  other  ropes.    Alter  tarring,  they 

weighed  about  31  tons.  E.  M.D. 


Changing  the  Gauge  of  Shaft-guides,  almost  without  Stoppage  of 
winding. —  By  V.  Lbchat.  Ann.  Mines  Belgique,  1911,  vol.  avi.,  pages 
470- 

reducing  the  duration  of  winding,  in  view  of  the  9-hour  day  coming 
into  force,  and  on   the  :    bringing  the  2,333  feet  (711   metres)  level 

into  working,  tin-  management  of  the  Marihaye  Colliery  decided  to  employ, 
in  the  Fanny  Fit,  the  larger  tubs  and  wider  gauge  of  track  that  had  long 
been  in  use  at  Vieille-Marihaye,  especially  as  communication  between  the 
two  pits  alread;  . .  and  the  above-named  level  in  the  former  corresponds 

with  th..'  700  metres)  in  the  latter.     But  increase  iu  the  coal- 

ing   capacity    ol    the    tu  "      to    11    hundredweight    (3S0    to    550 

1 — could  only  be  made  by  addition  to  their  length,  which 
involved  an  increase  in  the  dis  ween  the  guides  of  Fanny  No.  1  shaft. 

This  shafl     _  metres    deep  and  11  feet  (3  3  metres)  iu  diameter, 

rick-lined  for  the  first  1,0  J  .  and  below  it  is  tubbed  with 

channel-iron  rings,  backed  by  fir.  The  cages  are  guided  at  their  ends  by 
timbers,  in  about  20-foot  iG-inetre)  lengths,  bolted  to  the  brattices,  with  ladder 
compartment  on  one  side.  For  the  transformation,  the  brattices  next  the 
ladders  were  shifted  outward-  ; educe  the  chord  of  their  compartment 

by  the  8  inches  (20  centimetres)  which  were  to  be  added  to  the  existing  distance 
between  the  guides. 

The  work  was  effected  in  three  periods.  During  the  first,  while  winding 
continued,  men  iu  the  ladder  compartment,  protected  by  platforms  above  and 
below,  made  holings  in  the   brick-lining  or  rock  to  receive  the  cross-bearers 

the  new  guides,  at  the  same  levels  as  the  old.  When  winding  ceased  at 
4  p.m.,  the  time  before  the  night-shift  went  down  was  taken  advantage  of  to 
place   tin  -  arers,    the   eve   of   Sunday    being   used    to   fix    them   with 

masonry,  as  that  day  itself  was  taken  up  in  current  repairs  to  the  shaft. 

During  the  second  period  of  2  mouths,  two  shifts  were  engaged — one 
from  3         ...  and  the  other  from  4  to  8  p.m. — in  sawing  off  the  old  cross- 

bearers  close  to  the  inside  of  the  shaft  and  fastening  distance-pieces  between 
the  guides  and  the  new  rers.     This  work  also  continued  while  men 

were  being  let  down,  but  at  reduced  speed,  especially  near  the  point  where  the 
operations  were  going  on. 

The  actual  change  involved  cessation  of  winding  for  a  week  only,  which 
was  of  no  consequence  owing  to  the  communication  with  Tieille-Marihaye. 
which  sent  up  the  coal.     For  preventing  fall  of  the  guides,  which  were  shifted 
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in  passes  of  164  feet  (50  metres),  they  were  held  about  every  6^  feet  (2  metres) 
by  suitable  iron  cramps  (shown  by  a  sketch)  fastened  to  them  by  screw-bolts 
and  resting  on  the  cross-bearers.  The  distance-pieces  were  then  removed 
for  the  whole  extent  of  the  pass;  and  the  guides  were  pushed  back  into  their 
new  position  (the  cramps  sliding  on  the  cross-bearers),  and  securely  bolted. 
This  last  part  of  the  work  was  accomplished  in  ascending,  first  by  one  cage 
and  then  by  the  other.  When  it  was  finished,  a  new  cage  was  put  in  which 
served,  while  descending,  to  make  good  all  details  in  the  new  guides.  This, 
the  third  period,  lasted  3  days  for  each  rope,  when  there  only  remained  to 
adjust  the  heapstead  pulley  and  the  keps  at  bank.  J.  W.  P. 


Experience  with  Mechanical  Haulage  in  the  Upper  Silesian  Coal-mines. 

— By  — .   Wendrinee.     Zeitsrhr.  f.   Berg-,    Hiitt.-   u.    Salinenwcs.,  1911, 
vol.  lix.,  pages  673-695. 

At  a  somewhat  late  period  this  district  gave  up  horse  traction,  first  for 
rope  and  chain  haulage,  and  then  for  work  with  electric  and  internal-com- 
bustion locomotives.  The  track  width  for  horses  was  28J  inches  (72  centi- 
metres), that  for  locomotives  35^  to  36^  inches  (90  to  92  centimetres),  with 
rails  of  30  to  36£  pounds  per  yard  (15  to  18  kilogrammes  per  metre),  and 
impregnated  wooden  sleepers  23£  to  31±  inches  (60  to  80  centimetres)  apart. 
The  gauge  was  21|  to  25i  inches  (55  to  65  centimetres).  Some  smaller  gauges 
were  also  in  use. 

A  table  of  five  works  is  given,  the  daily  output  in  which  is  1,000  to  4,000 
tons,  and  the  cost  about  =£1,100  to  =£4,500  (22,000  to  90,000  marks).  The  costs 
of  working  for  three  of  the  cases  given  are  about  l'4d.,  l'35d.,  and  297d.  per 
ton-mile  (7"3,  7,  and  15'4  pfennigs  per  ton-kilometre).  The  first-costs  of 
internal-combustion  locomotive  plant  were  as  follows: — For  8  horsepower, 
about  =£375  to  £400  (7,500  to  8,000  marks) ;  for  12  horsepower,  about  =£450 
to  =£500  (9,000  to  10,000  marks).  The  average  working-costs  per  ton-mile  were 
about  2d.  (10'5  pfennigs  per  ton-kilometre).  The  cost  of  electric  transport 
was: — 1  locomotive,  about  =£375  (7,500  marks);  1  commutator  plant  of  12 
kilowatts,  about  =£175  (3,500  marks) ;  1  kilometre  of  electric-way  outfit,  about 
=£75  (1,500  marks);  total  cost,  about  =£625  (12,500  marks).  The  average  cost 
of  working  was  l'4d.  per  ton-mile  (7'3  pfennigs  per  ton-kilometre).  Wooden 
sleepers  were  better  than  iron  ones,  the  bolts  of  which  came  loose.  Which 
system  of  transport  was  the  better,  depended  upon  local  circumstances.  The 
safety  in  working  was  greater  with  electric  than  with  internal-combustion 
engines.  The  cost  of  work  was  0'62d.  per  ton-mile  (3"2  pfennigs  per  ton- 
kilometre)  higher  for  internal-combustion  locomotives  than  for  electric  ones, 
the  first-cost  of  the  former,  however,  being  somewhat  the  greater.  The 
electric  system  is  the  more  generally  adaptable.  Rope  haulage  is  gradually 
being  abandoned.  A.  R.  L. 


Novelties  in  the  Construction  of  Steam  Winding-engines. — By  E.  Blau. 
(Esterr.  Zeitschr.  f.  Berg-  u.  Huttenwes.,  1911,  vol.  lix.,  page  417. 
The  introduction  of  electricity  for  driving  winding-engines  had  at  first 
the  effect  of  displacing  steam  winding-engines,  but  the  ultimate  result  has 
been  to  stimulate  improvement  in  the  construction  of  the  latter.  Various 
defects  have  now  been  remedied,  and  excellent  safety-apparatus  fitted,  and 
their  popularity  as  winding-engines  has,  in  the  writer's  opinion,  greatly 
increased. 
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The  Koch  patent  ci  pped  brake,  a  centrifugal  governoi  acting 

on  the  valve-geai .  and  a  scale  marking  the  depth  oi  the  wind.    The  governoi  U 
driven  from  th(  he  winding-drum,  and  can  be  adjusted  to  two  diffi 

Is,     The  valve-gear  at   startin  to  give  the  maximum  cut-off,  and 

i-  automatically  adjusted  to  reduce  to  a  Bmallei  cut-off.  The  brake  acts  in 
two  different  ways,  either  by  gradually  or  by  suddenly  reducing  the  speed. 
Winn  the  winding-engine  d<  cending  and  running  empty,  the  brake  cui 
the  steam  before  it  has  reached  the  bottom  of  the  Bhaft.  For  stopping  the 
engine  suddenly,  back-pressure  steam  is  admitted  to  the  valve-gear,  while,  if 
there  is  a  n-k  oi   overwinding,  the   brake  suddenly  i   drop-weight. 

It  is  claimed  I'm  the  Koch  valve-gear  governor  thai  any  prescribed 
winding  speed  can  be  maintained,  even  when  the  engine  is  running  empty, 
and  a   higher   winding   Bpeed   is  permissible  than   with   other  engines. 

The  governor  and  brake  act  by  admitting  -team  or  compressed  air  to 
the  valve-gear.  The  brake  can  thus  be  thrown  on  gradually,  and  its  effect 
increased  by  degrees;  and  when  the  spring  of  the  valve  is  released,  the 
arresting  agent,  air  or  .-team,  escapes,  and  the  action  of  the  brake  ceases. 
Both  the  admission-  and  the  exhaust-valve-  can  be  operated  simultaneously 
in  this  way.  The  pressure  excited  by  the  brake  depends  on  the  load  on,  or 
the  relief  of,  the  admission-  and  exhaust-valves  respectively,  the  greatest 
pressure  corresponding  to  the  maximum  relief  of  the  admission-  and  the 
maximum  load  on  the  exhaust  valve.  The  writer  maintains  that  the  number 
of  wind-  per  hour,  and  hence  the  efficiency  of  the  engine,  can  by  these  arrange- 
ment ,  ol  the  governor  and  brake  be  increased.  E.  M.  I». 


Automatic  Boiler-feed  at  the  Liegeois-en-Campine  Colliery. — By  V. 
Pibket.     Ann.  -Vims  Belgique,  1911,  vol.  xvi.,  pages  677-679. 

The  Zwartberg  plant  of  this  colliery  has  four  Mathot  boilers,  provided 
with  the  Sannemann  arrangement  for  automatic  feeding,  which  is  of  easy 
election  and  take-  up  little  room,  while  affording  a  constant  and  regular  feed, 
with  avoidance  both  of  excess  and  deficiency,  and  also  of  priming. 

A  drawing  shows  that  the  essential  pari  is  a  valve  (balanced  by  an  easily 
regulated  counterweight)  in  the  feed-pipe,  its  position  following  the  difference 
of  pressure  above  and  below  an  elastic  membrane.  These  pressures  are 
Identical  when,  the  water-level  being  normal  in  the  boiler,  the  end  of  a 
plunger  is  below  that  level,  and  the  two  pipes  in  connexion  with  the  top  and 
bottom  of  the  membrane  are  full  of  water;  and  a  closed  valve  stops  the  feed, 
provided  that  the  counterweight  be  properly  regulated.  But  the  pressure 
will  diminish  above  the  membrane,  and  the  feed-valve  rise,  when,  on  the 
water-level  lowering  in  the  boiler,  the  end  of  the  plunger  is  left  bare.  The 
vertical  piping  above  and  in  connexion  with  it  tills  with  steam,  while  the  other 
branches  of  the  two  syphons  remain  full  of  water,  owing  to  the  arrangement  of 
the  apparatus,  which  ensures  self-closing  of  the  valve  so  soon  as  water  reaches 
the  end  of  the  plunger.  J.  \Y.  P. 


Experiences  with  Underground  Locomotives  in  the  Dortmund  Mining 
District. — By — .  Paeui;.  Zeitschr.  f .  Berg-,  Hiitt.-  it.  ScUinenwes.,  1911, 
vol.  lix.,  pages  647-672. 

Herr  Paehr  gives  the  results  obtained  with  underground  locomotives  of 
different  types  since  their  first  experimental  introduction  into  the  Dortmund 
district  in  the  early  nineties,  and  compares  them  with  those  of  mechanical 
and  rope  haulage,  which  had  shortly  before  replaced  the  old  system  of  horse 
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work.  The  engines  were  driven  by  benzine  or  benzol,  by  continuous-current 
electricity  with  overhead  leads,  by  accumulators,  and  later  by  systems  of 
compressed  air  and  single-phase  alternating-current  electricity.  Experience 
with  the  locomotives  shows  the  necessity  of  a  good  track.  Eails  3-15  inches 
(80  millimetres;  in  height  on  oaken  sleepers  were  found  suitable  for  the 
heaviest  engines  used.  Benzol-engines  required  very  careful  handling,  on 
receiving  which  they  gave  good  results,  and  did  not  need  very  expensive 
repairs.  They  have  also  the  advantage  of  being  very  narrow.  Continuous- 
current  locomotives  were  apt  to  emit  sparks,  and  their  voltage  of  220  was 
sometimes  a  source  of  danger  to  the  men.  Their  efficiency  was  high,  as  was 
also  £he  cost  of  working  them.  Single-phase  overhead  locomotives  had  not 
yet  been  sufficiently  tried.  Accumulators  were  safe  and  efficient.  The  com- 
pressed-air locomotives  were  safe  in  presence  of  gas,  but  required  careful 
charging,  and  there  had  been  leakages  from  the  pipes.  The  facility  with 
which  an  increase  of  their  power  could  be  obtained  at  the  sacrifice  of  speed 
was  often  convenient.  The  suitability  of  any  particular  type  of  locomotive 
was  found  to  depend  on  the  local  circumstances  in  each  case.  A.  R.  L. 


Experimental  Trials  with  Motor-locomotives  in  the  Dechen  Pit,  Saar 
District. — By  — .  Otte.  Zeitschr.  f.  Berg-,  Hiilt.-  u.  Salinenwes.,  1911, 
vol.  lix.,  pages  739-768. 
The  Dechen  Pit  has  a  daily  output  of  about  1,900  tons.  Of  this  quantity 
a  part,  amounting  to  560  tons  per  day  by  the  old  system,  rose  to  700  tons  per 
day  when  locomotives  were  introduced  in  1909,  to  750  tons  per  day  in  1910, 
and  to  800  tons  per  day  in  1911.  For  the  latter  amount,  two  main  locomotives 
and  one  spare  one  replaced  twenty-four  horses.  On  May  19th,  1911,  a  careful 
test  of  the  conditions  was  made  by  the  managers.  The  average  weight  of 
fifty  different  tubs  was  determined,  and  five  kinds  of  gobbing  material  carried 
were  carefully  weighed  and  distinguished.  The  two  locomotives  fook  749 
empty  tubs  in-bye  and  brought  697  full  ones  out  to  the  shaft  in  eighteen 
outgoing  and  eighteen  return  runs.  The  gross  output  during  96S  minutes' 
work  was  582  ton-miles  (95117  ton-kilometres),  and  the  net  output  (of  material 
carried)  257  ton-miles  (420' 53  ton-kilometres),  the  latter  thus  representing 
44  per  cent,  of  the  total.  The  total  consumption  of  naphtha  was  65  pounds 
(295  kilogrammes),  equal  to  0'0683  pound  of  naphtha  per  gross-ton  (31 
grammes  per  gross-ton)  and  01543  pound  per  net-ton  (70  grammes  per 
net-ton).  According  to  the  guarantee  of  the  Gasmotoren  Fabrik  Deutz,  the 
output  was  to  reach  917  ton-miles  (1,500  ton-kilometres)  in  20|  working 
hours.  The  engines  were  found  to  have  been  worked  to  four-fifths  of  this 
amount  at  the  trial.  The  cost  of  the  engines  and  other  plant  in  connexion 
with  them  was  calculated  at  about  £1,610  (32,200  marks).  A.  R.  L. 


Underground     Benzine     Locomotives. — By     P.     Defalque.        Ann.     Mines 
Belgique,  1911,  vol.  xvi.,  pages  669-671. 

The  north  rolleyway  of  the  Ressaix  Colliery,  Liege,  at  the  level  of  1,043 
feet  (318  metres),  1,203  yards  (1,100  metres)  long,  is  "repaired"  to  a  mean 
cross-section  of,  say,  b\  by  6  feet  (1*7  by  1'8  metre),  and  laid  with  flange  rails 
weighing  28  pounds  per  yard  (13'8  kilogrammes  per  metre),  on  which  run  5-ton 
Deutz  locomotives,  measuring  2  feet  11  inches  (0875  metre)  in  width  and  5 
feet  2  inches  (T56  metre)  in  height.  The  conditions  specify  that  they  shall  haul 
thirty  loaded  tubs  weighing  in  all  39  tons  at  a  speed  of  ±\  miles  (7'2  kilometres) 
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|M  i  bom  on  a  uniform  falling  gradient  of  1  in  14'3  '7  per  oent.),  and  also  haul 
thirty    empties   weighing  in   all   9  ton-,   up   the  Bame   gradient   at   the   same 
[t  is,  however,  found  thai   forty  Buch  tube  can  be  hauled  under  the 
Bame  conditions. 

rhere  are  three  locomotives  (one  it  and  500  tube  oi  coal  weigh- 

ing 220  tons,  with  250  tubs  of  rubbish  weighing  17.")  tons,  are  hauled  daily, 
ig  roughly  279  ton-miles  <  too  ton-kilometres)*  The  two  engines,  with 
their  drivers1  wages,  benzol,  lubrication,  and  upkeep,  cosl  daily  L5s.  (Vj 
train-'  without  reckoning  amortization,  which  brings  the  expense  oi  haulage 
tu  about  ;<1.  per  ton-mile  (412  centimes  per  ton-kilometre);  and,  besides,  the 
conditions  are  unfavourable  because  the  engines  could  easily  haul  800  ins! 
ol  395  tons.  Compared  with  the  above,  fourteen  horses  were  formerly 
employed,  al  a  daily  total  cost  of  62  7s.  (58'8  francs),  showing  an  expense  of 
rather  over  2d.  per  ton-mile  (13  centimes  per  ton-kilometre),  with  a  Baving  due 
to  locomotives  of  31s.  8d.  (398  francs). 

The  enlarged  rolleyway  is  not  appreciably  dearer  to  keep  up  than  before; 
and  it  is  assumed  that  the  engines,  which  cost  £392  (9,800  francs)  each,  will 
work  for  5  year-,  showing,  for  :i00  days'  work  yearly,  a  daily  cost  of  10s.  6ld. 
I  l"07  francs)  and  adding  this  to  the  figure  already  arrived  at  for  consumption 
and  upkeep  gives  25s.  Id.  (13  +  19  32  fi  incs)  per  day,  or  a  little  more  than 
Id.  per  ton-mile  i7  1  centimes  pei  ton-kilometre)  —  less  than  half  that  for 
horses,  including  amortization.  J.  W.  P. 


Steam    Power-plants. —  By    O.   S.    Lyford,   Jun.,    and    R.    \Y.    Stovbl.      I 
Engineers'  Soc.    W.   Penna.,  l'J12,  vol.  xxvii.,  pages  607-GG1. 

The  authors  limit  the  scope  ot  their  paper  to  steam-turbine  driven  electric 
plants,  using  bituminous  coal  for  a  fuel,  and  give  descriptions  of  ten 
characteristic  power-stations.  The  striking  point  in  the  comparison  is  the 
variety  found  necessary  in  the  equipment  and  iu  the  methods  of  housing 
these  ten  stations,  in  which  four  types  of  building  construction,  six  types  of 
boilers,  three  methods  of  stoking,  three  kinds  of  furnace-draught,  ten  methods 
of  handling  the  coal5  two  types  of  turbines  and  generators,  seven  types  of 
condensers,  and  tour  types  of  exciters  are  employed,  with  various  character- 
istics in  the  electrical  equipment.  The  principal  conclusions  arrived  at  and 
set  forth  by  the  writers  are  as  follows:  — 

(1)  A  conventional  power-station  design  generally  adaptable  to  a  given 
class  of  service  is  not  practicable. 

(2)  Geographic  location,  in  itself,  should  have  no  bearing  on  the  design 
of  a  power-station. 

(3)  The  location  with  reference  to  fuel-  and  water-supply  and  the  physical 
condition  of  the  property,  however,  have  a  very  important  bearing  ou  the 
cost. 

The  cost  of  real  estate  in  a  large  majority  of  cases  has  little  to  do 
with  the  design  of  a  power-plant.  There  is  small  difference  between  the 
area  that  will  give  sufficient  clearances,  and  the  minimum  on  which  the 
apparatus  could  be  placed.  A>  between  two  possible  sites,  the  costs  to  be 
equated  against  real  estate  are  mostly  in  the  intake  and  discharge  flumes 
and  the  coal-handling  facilities  outside   the  power-house. 

(5)  Ornamentation  of  a  power-station  building  to  suit  local  conditions 
need  not  add  greatly  to  the  cost.  A.  P.  A.  S. 
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Automatic  Sharpening  of  Bits  for  Pneumatic  Hammers. — By  A.  Renter. 

Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  482-485. 

Thanks  to  the  great  spread  of  electric  power-stations,  especially  in  the 
Liege  and  Seraing  districts,  there  is  quite  a  transformation  in  quarry  plant; 
and  especially  numerous  are  the  applications  of  electrically-driven  air-com- 
pressors, for  supplying  the  pneumatic  hammers  now  so  much  used,  and  by 
which  the  cost  of  rock-getting  is  reduced  to  an  eighth  or  a  tenth.  The  form  of 
bit  found  most  suitable  for  the  hard  psammites  of  the  Condroz  is  that  in 
which  the  end,  rigorously  perpendicular,  represents  a  six-rayed  star,  with 
central  current  of  compressed  air  for  keeping  the  hole  clear.  The  cloud  of 
quartzose  dust  thus  raised  is  not  found  so  prejudicial  to  the  workmen  in  an 
open  quarry  as  it  is  in  underground  workings. 

Sharpening  the  bits,  however,  constitutes  a  heavy  item  of  ex] 
especially  when  a  tooth  is  broken  by  a  hard  knob  [clou)  in  the  sandstone  and 
the  bit  has  to  be  shortened.  To  meet  this  difficulty  a  quarry  manager  (Mr. 
Ernest  Rorive)  has  devised  a  simple  and  expeditious  method  by  which  the 
pneumatic  hammer  itself  sharpens  the  bits.  A  double-T  joist,  laid  on  its  side 
so  that  the  end  view  represents  a  letter  H  in  its  normal  position,  is 
.supported  by  legs,  and  fitted  with  a  stop,  like  the  poppet  of  a  lathe,  in  which 
the  bit-die,  or  matrix,  is  free  to  revolve  in  a  vertical  plane.  A  fast-striking 
jmeumatic  hammer,  weighing  about  33  pounds  (14  to  16  kilogrammes),  is  made 
to  form  carriage  by  being  fitted  with  two  pairs  of  grooved  rollers  (front  and 
real*),  which  run  on  the  upper  edges  of  the  joist.  A  bit  is  inserted,  fast,  in 
the  hammer,  which  receives  its  reciprocating  (and  also  turning)  motion  by 
means  of  air  compressed  to  85  pounds  per  square  inch  (6  kilogrammes  per 
square  centimetre),  the  bit  and  the  die  partaking  of  the  rotary  motion,  but 
the  bit  of  the  reciprocating  motion  only. 

A  striking  of  the  bit  (brought  with  the  end  hot  from  a  smithy  fire) 
against  the  die  for  10  to  20  seconds  suffices;  and  then  a  few  "upsetting" 
blows  from  a  hand-hammer  on  the  face  complete  the  re-sharpening,  which 
must  be  followed  by  hardening  and  tempering.  The  whole  operation  is 
performed  within  2  minutes;  and  one  man,  without  great  practice,  can  thus 
sharpen  30  bits  in  an  hour,  without  its  being  necessary  to  shorten  a  bit  in 
the  event  of  a  tooth  being  broken.  J.  \V.  1'. 


Inductance  of  Coils. — By  Morgan  Brooks  and  H.  M.  Turner.  Bull.  Univ. 
Illinois,   1912,  No.  53,  pages   1-72. 

This  Bulletin  deals  with  the  self-inductance  of  closely-wound  cylindrical 
coils  of  wire  without  iron  cores,  and  presents  tables  and  charts  for  obtaining, 
without  effort,  the  approximate  inductance  or  reactance  of  coils  of  all  dimen- 
sions. A  given  length  of  conductor  has  a  definite  resistance,  but  may  have  as 
many  different  values  of  inductance  as  there  are  different  shapes  of  coils  into 
which  it  can  be  wound,  although  the  inductance  becomes  definite  when  the 
dimensions  of  the  winding  are  fixed.  From  a  large  number  of  calculations  and 
of  tests  of  actual  coils  of  many  shapes,  material  has  been  gathered  from  which 
a  universal  formula  for  the  self-inductance  of  coils  has  been  derived,  making 
it  a  simple  matter  to  compare  the  relative  value  of  different  winding  propor- 
tions. Regardless  of  the  size  of  conductor,  it  is  found  that  the  shape  for 
producing  the  maximum  inductance  from  any  length  of  wire  is  neither  a 
long  solenoid  nor  a  flat  disc,  but  a  compact  coil  not  unlike  the  ordinary  wire 
bundle  as  received  from  the  factory. 

Amongst  other  subjects   the   Bulletin   deals   with    the   advantage   of  coils 
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without    u"ii   con       and   .1   comparieon    between    them    and    iron-cored   coila; 
inductance  .11111   reactance,  the  flux   path,  the  development   of   Prof.    Ifoi 
1   formula,  and  the  application  of  the  formula  to  long 
short    coils;    the   effect    "t    the   -h  ipc   ol    coil    on    inductance,    tin-   maximum 
inductance  in  coreless  coils,  and   the   ral  coils.     Nun..:.  .      ami 

.  hart  -  are  appended  i"  the  Hullet  in.  I.  P.  A.  8 


Ore-prospecting  by   Electricity.       Bj   <  ».    I  at  STKDT.      Zeit  chr.  f.   prokt.   '■ 

1912,  vol.  x.\..  pages   L59-162. 

The  author,  as  long  ago  as  1901,  committed  to  writing  his  proposal  to 
make  use  of  "the  reflection  of  electric  undulations"  in  order  to  prove  the 
existence  ol  deposits  of  useful  minerals  within  th  1  rust,     [n  \'->ni.  he 

published  a  short  paper  on  the  subject  in  the  Swedish  periodical  Teknikern, 
.mil  he  now  givers,  in  the  necessarily  more  widespre  d  German  language, 
a    recapitulation   thereof. 

Magnetic  ores,  which  are,  after  all,  few  in  number,  can,  of  course,  be 
traced  l>v  means  of  the  deflections  of  the  compass-needle;  but  the  generally 
good  electrical  conductivity  of  a  great  number  of  metallic  (though  non- 
magnetic)  ores  is  a  favourable  fa  :  they  more  or  less  arc,  in 

the  natural  moisture  ol  the  gangue  and  the  country-rock,  electric  currents 
are  set  up  within  the  ore-deposits,  as  H.  W.  Fox,  in  1830,  showed  to  be  the 
case  in  certain  Cornish  copper-mines.  The  method  of  "direct  contact"  is 
often  impeded  by  the  occurrence  at  the  outcrop,  as,  for  example,  in  Finland 
and   Scandinavia,  of  sands  and   gravels   of  enormous   thickness  overlying  the 

deposits.  The  same  objection  would  appear  to  apply  to  Daft  &  William's 
method,  described  in  the  Electrical  Review  and  in  the  Electrician  in  1903, 
although  they  were  aide  to  prove  in  Wales  the  continuation  of  a  plumbiferou- 
lode  far  beyond   the   hitherto  known   extent   of  the  deposit. 

The  author  considers  that  it  is  feasible,  by  means  of  reflecting  electric 
undulations  (so-called  "Hertzian  waves")  from  the  principal  minerals  (ore- 
indicators)  in  the  earth's  crust,  to  determine  the  presence  and  depth  of 
ore-deposits  below  the  surface.  If  dielectric  substances,  such  as  wood, 
ebonite,  etc.,  are  placed  in  the  path  of  these  waves,  they  pass  right  through 
the  dielectric-;  whereas,  if  electrical  conductors,  such  as  sheets  of  metal,  are 
placed  in  their  path,  the  waves  are  beaten  back,  just  as  a  ray  of  light  is 
reflected  from  a  mirror.  The  method  of  setting  up  a  system,  consisting  of 
a  "sender"  or  "oscillator,"  and  a  "receiver"  or  "coherer,"  is  briefly  described, 
largely  in  order  to  emphasize  this  point.  The  sands,  gravels,  etc.,  overlying 
an  ore-deposit  being  considered  as  dielectrics,  and  the  ores,  more  or  less 
sporadically  distributed  among  the  rocks,  bucu  as  chalcopyrite,  galena,  and 
other  metallic  sulphides,  as  electrical  conductors,  electric  undulations  directed 
vertically  downwards  should  be  reflected  at  the  outcrop,  and  their  return  to 
the  sui  face  duly  recorded  by  the  coherer.  But  it  is  imperative  that  the  plane 
of  oscillatiou  of  the  waves  should' be  parallel  to  the  dip-plane,  for  it  has  been 
shown  that  such  wave-  are  reflected  even  by  dielectrics,  if  the  oscillations  are 
normal  to  the  dip-plane. 

It  is  interesting  to  note  that  dry  sand  affords  an  easier  passage  to  the 
Hertzian  waves  than  an  even  slightly  moist  stratum.  A  diagram  is  given  of 
the  proposed  system  for  determining  electrically  the  position  of  ore-deposits, 
based  largely  on  the  methods  already  in  use  in  connexion  with  wireless  tele- 
graphy. Experiments  made  at  Freiberg  in  Saxony  on  these  lines  have  yielded 
very  promising  results.  L.  L.  B. 
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Electrically-driven     Rapid    Coal-screens. — By    J.    Beaupain.     Ann.    Mine* 
Belgique,  1911,  vol.  xvi.,  page  680. 

The  surface  works  of  the  Cheratte  Colliery,  Liege,  have  received  the 
addition  of  a  mechanical  screening  plant,  driven  by  three  electro-motors  with 
225-volt  three-phase  current — one  of  10  horsepower  for  belt-driving  the  tippler 
and  a  "half-galloping"  screen;  another,  of  6£  horsepower,  for  a  travelling 
band;    and  the  third,  of  10  horsepower,  for  a  "galloping"  screen. 

The  pit-bank  being  56  feet  (17  metres)  above  rail-level,  the  coal  brought 
up  is  spread  out,  by  the  mechanical  tippler,  on  to  the  "half-galloping"  screen, 
constituted  by  a  plate  with  3TrVinch  (80-millimetre)  holes,  the  pieces  left  up  jn 
it  being  led  by  a  shoot  to  the  cobbles  (;/r/<7?<  tti  ri<  s)  stores.  What  passes  through 
is  distributed,  by  an  adjustable  hopper,  over  the  travelling  band,  which  delivers 
it  on  to  the  "galloping"  screen,  constituted  by  five  plates,  of  which  the  lowest 
is  un perforated,  and  the  others  perforated  with  2-,  lj%  f-,  and  T\-inch  (50-,  30-, 
20-,  and  8-millimetre)  holes,  making  five  sizes  of  products,  that  are  deliverel, 
by  movable  shoots,  into  their  respective  bunkers,  or  directly  into  railway 
wagons.  J.  W.  P. 


METALLUKGY,  CHEMICAL  INDUSTRIES,  Etc. 

Experiments  with  the  Boklevsky  Centrifugal  Ore-dresser  at  Kremnitz, 
Hungary. — By  J.  Geuxhi't.  (Esterr.  Zeitschr.  f.  Berg-  u.  Huttenwes., 
1911,  vol.  lix.,  page  363. 

This  apparatus  consists  of  a  six-sided  frame  rotating  on  a  vertical  axis 
over  a  horizontal  spindle  driven  by  bevel  worm-gear.  The  power  required  to 
drive  it  is  §  horsepower,  and  the  machine  makes  70  to  85  revolutions  per 
minute.  Revolving  upon  the  vertical  axis  are  three  or  four  galvanized  copper 
frames,  or  tables,  between  each  of  which  is  a  stationary  guide-plate.  The  ore 
and  slime  are  spread  over  the  first  frame  to  a  depth  of  3  inch,  flung  by 
centrifugal  action  against  the  guide-plate,  and  thus  directed  on  to  the  next 
frame,  where  the  process  is  repeated.  The  area  of  the  dresser  i-  7'2  by  8-2 
feet  (2*2  by  25  metres)  wide,  and  the  height  4  feet.  It  is  intended  for  treating 
the  finer  kinds  of  ore,  and  it  is  claimed  for  it  that,  while  at  work,  the  gold- 
amalgam  cannot  be  subtracted  and  stolen.  It  is  especially  applicable  in  cases 
where  the  ore  contain-;  so  much  copper  that  it  cannot  be  treated  with 
cyanogen.  E.  M.  D. 


Experiments  on  the  Complete  Precipitation  of  Gold. — By  Dr.  PniWOZNlK. 
(Esterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1911,  vol.  lix.,  page  639. 

In  order  to  obtain  the  complete  precipitation  of  gold,  it  is  best  to  use  a 
5-per  cent,  solution,  freed  from  nitric  acid,  aqua  regia,  and  silver.  If  the 
metal  be  then  decomposed  in  a  concentrated  solution  of  green  vitriol  at 
ordinary  temperatures,  and  finally  melted  with  borax  and  saltpetre,  a  pure 
gold  regulus  will  be  obtained.  The  writer  describes  other  methods  of  pre- 
cipitating perchloride  of  gold,  such  as  treating  it  with  an  acid  solution  of 
sulphate  of  ammonia,  or  with  oxalic  acid,  when  the  gold  is  separated  in  a 
spongy  form.  It  may  be  separated  with  the  addition  to  the  solution  of 
oxalate  of  potash,  and  the  process  is  hastened  if  heat  be  applied.  With  the 
same  object  the  writer  also  tested  glycerine  (C3H303) ;  300  cubic  centimetres 
of  glycerine,   and  the  same  amount  of  water,   and  400   cubic   centimetres  of 
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:.   ted    olution  of  carbonato  were  beated,  and  ■  weak  volution 

of  perchloride  of  gold  and  carbonate  wer<  added.  The  mixture  changed  in 
colour  gradually  from  black  to  bright  ydluw,  and,  when  boiled  for  ;i  long 
time,  the  whole  of  the  gold  was  eventually  precipitated.  B.  Si.  D. 


Bye-product  Recovery  in  Iron  and  Steel  Making.  Bull.  Sot.  Ing. 
France,  L911,  vol.  i..  series  7,  page?  167-168. 
The  briquetting  of  pulverulenl  ores  and  the  utilization  of  the  bye-products 
in  iron  and  steel  making  permit  both  of  in<  reasing  the  output  and  diminishing 
the  cost  of  production.  When  the  fuel  used  in  a  blast-furnace  is  charcoal 
or  raw  wood,  bye-product  recovery  from  the  gases  affords  very  profitable 
metyllic  alcohol,  acetic  acid,  acetone,  tar,  creosote,  various  alcohol-,  phenol, 
paraffin,  etc.  It  the  ores  charged  into  the  furnace  have  high  phosphorus 
contents,  as  part  of  this  substance  passes  into  the  slag,  the  latter  may  be 
turned  to  account  as  manure;  and,  ground  or  granulated,  it  may  also  serve  to 
make  special  cement-,,  building  materials,  etc.  J.W.P. 

Production    of     Pig-iron    and     Pig-steel     by    the    Electric     Furnace.  —  liy 

Joseph    \V.    Richards.     Proc.   Engineers'    Soc.    W.    Penna.,   1012,    vol. 

xxviii.,  pages  83-116. 

In  the  electric   furnace  only   a   third   as  much   fuel   i>  required,   per  ton 

of  iron,  as  in  the  blast-furnace.     With  a  limited  supply  of  charcoal,  therefore, 

it  is  possible  to  get  three  times  as  much  pig-iron  from  electric  furnaces  as  from 

blast-furnaces.    The  author  describes  the  experiments  made  by  three  Swedish 

engineers,  Messrs.  Groenwall,  Lindbald,  and  Stalhane,  in  their  endeavour  to 

produce  a  practicable  electric  furnace  for  the  reduction  of  iron-ores,  and  the 

success  which  attended  their  efforts.    The  Iron  and  steel  Makers'  Association 

of  Sweden  purchased  the  patents  covering  their  furnace,  and  continued  the 

experiments  by  electing  a  furnace  on  a  much  larger  scale,  the  furnace  being 

ncd  to  take  a  maximum  of  4,000  kilowatts.     This  furnace  has  been  con- 

siderably   improved,  and  is  running  with  such  great   success  that  it  has  been 

decided   to  put   into  operation   in   Norway   and   Sweden  plants  amounting  to 

25,000  horsepovi  er. 

The  results  achieved  in  the  Swedish  furnace  described  by  the  author  show 
that  the  power  actually  required  has  been  about  a  third  of  a  horsepower- 
year  per  ton  of  pig-iron.  The  author  calculates,  however,  that  the  powei 
could  be  reduced  to  a  fourth  of  a  horsepower-year  per  ton  of  pig-iron,  and 
possibly  to  a  fifth;  indeed,  a  fourth  of  a  horsepower-year  per  ton  of  pig-iron 
has  already  been   reached   at   times  during  short   runs. 

The  pig-iron  produced  has  been  equal  in  all  respects  to  Swedish  charcoal 
pig-iron.  By  cutting  clown  the  amount  of  carbon  used  for  reducing,  the 
furnace  worked  better,  consumed  less  power  and  less  carbon,  worked  more 
rapidly,  and  produced  a  pig-iron  that  was  white  instead  of  grey,  to  which  the 
name  of  "pig-steel"  has  been  given.  The  advantages  of  this  material  consist 
in  the  lad  that  it  contains  !)7  or  98  per  cent,  of  iron  with  2  or  3  per  cent. 
of  impurities;  whereas  pig-iron  contains  irj  to  lit  per  cent,  of  iron  and  the 
remainder  impurities.  When  pig-steel  is,  therefore,  put  into  open-hearth 
furnaces,  it  is  converted  into  steel  with  half  or  less  of  the  ordinary  refining, 
and  the  author  states  that  the-  output  of  open-hearth  furnaces  using  that 
material   is    increased    nearly   50   per  cent. 
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This  electric  furnace  pig-iron  and  pig-steel  has  been  converted  into 
finished  steel  in  the  open-hearth  furnace  and  also  in  electric  furnaces  in 
Sweden  and  Norway,  and  it  is  stated  that  the  results  are  equal  to  those  from 
the  best  charcoal  iron  made  in  the  blast-furnace.  There  is  every  indication, 
therefore,  that  the  production  of  pig-iron  in  the  electric  furnace  will  be  the 
future  method  of  manufacture  in  Sweden  and  Norway.  A.  P.  A.  S. 


Yellow  Lead-ore  (Molybdate  of  Lead)   in  Upper  Bavaria. — By  K.  Schlier. 
(Esterr.  Zeitschr.  f.  Berg-  u.  Hiillenwes.,  1911,  vol.  lix.,  page  475. 

This  rare  mineral  is  found  in  the  Hbllental,  a  small  valley  in  the 
Wetterstein  range  of  the  Bavarian  Alps,  on  the  boundary  between  Bavaria 
and  Austria.  Here,  in  a  limestone  formation,  5,000  feet  high,  there  are  three 
ore-bearing  fissures.  The  principal  fissure,  located  in  an  old  level,  is  164  feet 
long,  5  feet  thick,  and  inclined  at  an  angle  of  75  degrees.  The  mineral  is 
not  in  a  pure  state,  but  is  interspersed  with  limestone  and  calcite,  and 
is  associated  with  galena,  which  is  found  in  the  thill,  and  the  yellow  lead- 
ore  in  the  roof  of  the  seam.  The  quantity  of  ore  in  this  mine  has  been 
estimated  at  about  30,000  tons,  but  although  probably  quarried  in  pre-Roman 
times,  it  has  hitherto  been  very  little  worked,  on  account  of  the  difficulties  of 
transport.  The  region  is  so  inaccessible  that  the  ore  has  to  be  conveyed  many 
miles  by  carriers  to  the  nearest  town.  Nevertheless,  even  now  it  is  worked 
at  a  profit,  and  the  writer  is  of  opinion  that  if  the  district  were  opened  up, 
and  the  abundant  water  power  utilized  to  generate  electricity,  the  mines 
might  easily  be  made  to  yield  a  good  profit.  E.  M.  D. 


Wettengel  Rotating  Zinc-oven. — By  P.  Speier.  (Esterr.  Zeitschr.  f.  Berg- 
u.  Hiittenwes.,  1911,  vol.  lix.,  page  443. 
This  zinc-oven  has  been  introduced  by  Wettengel,  of  St.  Louis  (Kansas). 
It  consists  of  a  fire-brick,  steel-lined  shell  or  bomb,  which  can  be  rotated  by 
hand,  but  the  movement  is  generally  communicated  by  worm-gear  worked 
from  two  driving  pulleys.  The  retorts  rest  upon  supports  within  the  shell, 
and  are  all  filled  at  the  same  time  from  hoppers,  their  position  being  varied 
from  horizontal  to  vertical,  to  suit  the  process  of  distillation.  The  furnace 
is  gas-fired,  and  the  gas-pipes  are  attached  to  the  shell,  and  rotate  with  it. 
When  distillation  is  complete,  the  shell  is  so  turned  that  the  position  of  the 
open  sides  of  the  retorts  is  reversed,  and  they  are  tilted  at  an  angle  of  180 
degrees.  As  both  sides  of  the  retorts  are  thus  alternately  exposed  to  the 
heat,  their  life  is  prolonged,  and  no  deformation  takes  place.  Since  their 
position  is  inverted  each  time  that  they  are  fired,  the  slag  does  not  collect 
and  perforate  the  bottom  of  the  retorts,  nor  is  the  transmission  of  heat 
cheeked.  With  other  systems  the  retorts  have  to  be  changed  twelve  times  a 
year,  whereas  iu  the  Wettengel  process  from  two  to  three  times  a  year 
suffices.  To  withdraw  the  metal  from  the  furnace  after  roasting,  the  shell  is 
moved  to  an  angle  of  15  degrees  from  its  previous  position.  It  is  claimed  for 
this  furnace  that  more  zinc  can  be  recovered  than  in  ordinary  zinc-ovens. 

E.  M.  D. 

Methods   of   Analysing    Coal    and    Coke. — By    Frederic    M.    Stanton    and 
Arxo  C.  Fieldner.     Bur.   Mines,  Technical  Paper  No.   8,   1912,   pages 
1-21. 
The  writers  describe  the  methods  in  use  at  the  laboratories  of  the  Bureau 
of  Mines,  Washington,  U.S.A.,  for  analysing  coal  and  coke  and  for  determin- 
ing the  heating  value  of  fuels. 
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Information   is  given   u  to   the   prelimina  nt   of   -ample-,   the 

methods  ol  analysis,   the  determination  <>t   the  oalorifie   value  of  the  coals 

d,  and  the  determination  of  theii  true  end  ol  theii  apparent  specific 
gravity,  A.  P.  A.  B. 

Steaming:  Tests  of  Coals  and   Related    Investigations. — By   Messrs.   L.    I'. 

I  oiKCKENRIDGK,     1 1  I  M;  V     K  i;  I  I  -  I  ".  i.  I  I: ,    and    W'.M.TKK  T.    K.\Y.       BUT,      1/ 

Bulletin  No.  23,  1912,  pages  1-380. 

M in  li  of  the  matt-rial  contained  in  this  voluminous  report  lias  already 
appeared  in  various  Bulletins  issued  by  the  Bureau  ol  alines,  Washington, 
U.S.A.;  luit  it  has  been  considered  wise  to  bring  together  all  the  information 
both  published  and  unpublished  thai  may  have  special  value,  and  to  publish 
it   in  the  present  convenient    form. 

1'art  1  (pages  1  to  192)  ol  the  Bulletin  contains  a  description  and  complete 
final  data  of  steaming  tests,  whilst  Part  2  (pages  193  to  373)  is  a  Btudy  and 
discussion  of  steaming  tests  made  at  the  fuel-testing  plant. 

The  Bulletin  contains  numerous  illustrations,  and  appears  to  be  a  valuable 
treatise  on  the  subject.  A.  P.  A.  s. 


Liquefied  Products  from  Natural  Gas:  their  Properties  and  Uses. — By 
Messrs.  Irving  C.  Allen  and  George  A.  Burrbll.  Bur.  Mines, 
Technical  Paper  No.  10,  1912,  pages  1-23. 

The  present  investigation  had  for  its  object  the  determination  of  the 
economic  value  of  the  petroleums  in  natural  gases,  with  reference  to  the 
supplies  in  the  public  lands,  and  the  ascertaining  how  these  resources  could 
be  utilized  in  the  industries  with  least  waste  and  greatest  efficiency. 

Notes  arc  given  on  the  development  of  gas  liquefaction  by  pressure, 
experiments  in  liquefying  crude  gas,  the  efficiency  of  the  liquefied  product 
for  definite  uses,  etc.  A.  P.  A.  S. 


Coals  Available  for  the  Manufacture  of  Illuminating:  Gas. — By  A.  H. 
White  and  Perry  Barker.  Bur.  Mines,  1911,  Bulletin  No.  6,  pages 
1-77. 

The  material  presented  in  this  report  gives  the  results  obtained  in  testing 
different  coals  in  order  to  determine  their  value  for  use  in  gas-works;  but  the 
results  arc  to  be  taken  as  tentative  and  suggestive,  and  not  in  any  way  as 
final.  The  investigations  were  so  practical  as  to  permit  of  the  testing  of  coals 
from  difl'erent  parts  of  the  United  States.  The  results  show  that  certain 
coals  from  which  good  yields  of  gas  have  been  expected  cannot  be  considered 
as  available  for  illuminating-gas  manufacture,  whereas  other  coals  give 
promise  and  should  be  investigated  further.  The  report  points  out  that 
there  can  be  no  more  economic  and  efficient  way  of  using  some  coals  than 
through  the  medium  of  illuminating-gas,  and  the  coke  that  remains  after 
the  gas  has  been  removed  furnishes  a  smokeless  fuel  with  about  as  much 
heating  value  as  anthracite.  Any  investigations,  therefore,  that  would 
indicate  how  coals  through  proper  treatment  might  be  substituted  for  the 
higher  priced  gas-coals  arc  welcome.  Descriptions  of  the  various  tests  are 
given,  including  notes  on  the  equipment  of  the  plant  used,  the  methods  of 
sampling  and  analysis,  and  the  manner  of  recording  and  computing  data,  etc. 

A.  P.  A.  S. 
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ADMINISTRATION  AND  STATISTICS. 
Reparation  of  Surface  Damage  in  Belgium. — Anon.  Ann.  Mine.8 
Belgique,  1911,  vol.  xvi.,  pages  751-752. 
By  the  new  law  of  1911,  the  prospector,  as  also  the  concessionaire  of  a  mine, 
is  legally  bound  to  make  good  any  damage  caused  by  exploration  or  working, 
and  may  be  required  to  give  a  guarantee  that  he  will  pay  all  indemnities,  if 
his  underground  workings  are  of  such  a  nature  as  to  cause  a  certain  damage 
in  the  near  future,  and  if  his  means  are  not  sufficient  to  cover  his  responsibility. 
The  necessity  for  such  guarantee  and  its  amount  will  be  determined  by  the 
Courts;  and  in  the  event  of  mutation,  responsibility  for  damage  caused  by 
existing  works  or  workings  lies  jointly  and  severally  with  the  old  and  the  new 
owner.  J.  W.  P. 


Boiler-accidents  in  France  in  1910. — [Official].     Ann.  Mines  Paris,  1911, 
series  10,  vol.  xx.,  pages  554-562. 

The  28  accidents  recorded  herein  resulted  in  the  loss  of  8  lives  and  in 
serious  injury  to  15  other  persons.  The  originating  cause  is  undetermined  in 
9  cases,  in  8  it  is  stated  to  be  due  wholly  or  in  part  to  defective  maintenance, 
in  6  to  defective  installation,  and  in  6  to  careless  use  of  the  apparatus.  (The 
apparent  discrepancy,  as  compared  with  the  total  number  of  accidents,  is 
owing  to  the  fact  that  one  accident  is  assignable  to  the  two  first-mentioned 
causes).  Tubular  boilers  were  involved  in  15  out  of  the  28  accidents,  and 
account  for  7  out  of  the  8  deaths.  Only  one  accident,  and  that  a  slight  one, 
occurred  at  a  mine,  at  Dechy  (Nord)  on  December  3rd.  It  is  attributed  to 
carelessness  on  the  part  of  the  stoker.  One  accident,  the  cause  of  which  is 
unknown,  occurred  in  a  sand-pit  at  Pont  Sainte-Maxence  (Oise)  on  the  14th 
of  June,  and  a  workman  was  injured  by  a  glass  splinter  from  a  water-gauge. 
Three  accidents  took  place  in  iron-  and  steel-works  and  2  in  engineering 
workshops.  The  remainder  occurred  in  various  factories,  and  in  railway  and 
tramway   locomotives.  L.  L.  B. 


Combating:  Ankylostomiasis  in  Italian  Sulphur-mines. — By  G.  W.       Ann. 
Mines  Belgique,  1911,  vol.  xvi.,  pages  497-500. 

It  appeared  from  observations  made,  during  the  first  half  of  1910,  at  the 
Busca  Mine,  where  lime  is  strewn  on  tlie  floor  of  the  workings,  and  in  that 
of  Formignano,  where  sea-salt  mixed  with  1£  per  cent,  of  iron  sulphate  is 
similarly  used,  that  the  infection,  if  not  retrograding,  was  at  any  rate  making 
very  little  advance.  It  was,  however,  decided  to  make  certain,  by  micro- 
scopic examination  of  the  dejecta  of  all  the  workmen  at  both  mines.  The 
twenty-nine  men  found  to  be  infected  were  sent  for  further  examination  at 
the  Cesena  hospital,  where  the  dictum  was  confirmed  for  twenty-one  cases — 
fourteen  from  the  Formignano  and  seven  from  the  Busca  mine.  This  propor- 
tion of  5-2  per  cent,  compares  favourably  with  the  38  per  cent,  recorded  before 
prophylactic  measures  were  taken. 

These  results  tend  to  show  inferiority  of  the  sea-salt  distribution  as  com- 
pared with  that  of  lime,  since  the  proportion  of  cases  is  6'9  per  cent,  for 
Formignano,  against  3-5  for  Busca.  Moreover,  the  use  of  lime,  which  costs 
appreciably  less,  is  not  accompanied  by  the  slimy  mud  due  to  the  melting  of 
salt,  as  to  which  the  hauliers  have  so  frecjuently  complained,  on  account  of  the 
rolleyways  being  rendered  slippery.     For  all  these  reasons,  the  Trezza  Albani 
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•any,  which  owns  both  the  initios,  has  decided  in  future  i"  bm  only  lime 
foi  strewing  on  the  floor  of  the  workings,  and  also  i"i  diainfeoting  portable 
conveniences.  It  bae  moreover  decided  to  have  an  examination  of  all  the 
workmen  made  al  least  once  a  year,  as  well  as  one,  al  the  Cesena  bospital,  one 

Of  each    new    hand   taken  on.  J.  W      P. 


Miners'   Nystagmus.      By    JoSEPB    LlBBBT.      Ann.    Mines    Btlgiqut,    1911,    vd. 

xvi.,  pages  29 

Of  tin'  many  and  diverse  theories  as  to  the  cause  <>f  this  affection ,  the  two 
mosl  discussed  are:  (1)  thai  ol  l>r.  Romiee,  of  Liege,  who  attributes  it  to  the 
intense  darkness  of  underground  workings;  (2)  that  of  Dr.  Dransart,  director 
of  the  Somain  (Nord)  Ophthalmic  Institute,  who  associates  with  that  cause 
muscular  fatigue  ol  t  Ik-  eye,  and  especially  of  the  elevator  muscles  (observing 
thai  it  is  analogous  to  writers'  cramp);  while  Dr.  tforet,  of  Charleroi, 
explains  this  fatigue  by  observing  that,  when  we  try  to  distinguish  an  oh 
in  the  dark,  instead  of  fixing  the  eyes  upon  it,  we  constantly  displace  them 
in  the  endeavour  to  get  a  better  sight  of  it,  so  thai  the  eyes  are  in  continual 
motion.  Dr.  Nuel,  of  Liege,  considers  thai  the  characteristic  ol  only  Bhowing 
itself  in  the  more  or  less  upward  look  distinguishes  colliers'  from  other  forme 
of  nystagmus,  and  that  the  only  remedy  is  cessation  from  underground  work; 
but  Dr.  Roger,  who  has  lately  examined  many  thousand  miners,  does  not 
share  thai  opinion,  observing  that  there  i-  other  work  underground  besideB 
bewing  thai  a  man  affected  with  nystagmus  could  do  with  less  suffering. 

In  support  of  his  view  thai  defective  lighting  i-  the  sole  and  manifest 
cause,  Dr.  Romiee  brings  forward  the  results  of  an  experiment  at  the 
Cockerill  Colliery,  Seraing.  Twenty  bewers  or  tirnberers  were  each  given  two 
benzine  lamps  instead  of  one;  and  examination  at  the  end  of  no  more  than 
a  month  showed  a  general  decrease  of  nystagmus.  As  to  this  the  author 
urges  that,  in  endeavouring  to  prove  or  deny  the  sole  influence  of  lighting, 
other  elements  must  not  be  lost  sight  of,  such  as  hardness  of  the  seam, 
intensity  of  work,  and  the  age  of  the  miner  (heredity  and  individual 
idiosyncrasy  were  also  cited).  But,  whatever  be  the  influence  of  lighting,  this 
is  the  only  matter  that  can  be  changed  in  colliery  working.  As  to  the  remedy 
proposed  by  some  oculists — of  reducing  the  hours  of  work — it  is  evident  that 
the  shorter  the  period  is  the  less  will  the  cause  (whatever  it  be)  of  this 
affection  exert  its  influence;  but,  in  any  case,  the  customary  rests  must  be 
continued,  or  intensification  of  work  for  maintaining  the  output  will  certainly 
aggravate  the  difficulty.  Practically,  then,  a  remedy  can  only  be  Bought  in 
improvement   of  the  lighting,  which  also  makes  for  safety. 

The  problem  of  the  pathogenesis  of  nystagmus,  concludes  the  author,  is 
complex;  and,  for  solving  it,  collaboration  of  the  oculist  and  the  mining 
engineer  is  necessary,  while  all  pre-conceived  ideas  must  be  abandoned,  and 
careful  examination  made  of  the  greatest   possible  number  of  cases. 

J.  W.  P. 


Conditions  of  Useful  Labour  in  Underground  Workings. — By  JoSEr-H 
Libert.  Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  4-10. 
In  a  paper  to  the  Second  International  Congress  on  "professional"  (trade) 
maladies  (Brussels,  1910),  Prof.  Langlois,  of  Paris,  dealt  with  the  physiological 
conditions  of  miners'  work,  especially  in  a  hot  and  damp  atmosphere,  referring 
to  the  objections  of  French  coal-owners  to  the  regulation  requiring  a  minimum 
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air-volume  of  If  cubic  feet  (50  cubic  decimetres)  per  second  for  each  workman, 
which  in  thin  seams  would  entail  speeds  exceeding  49  feet  (15  metres)  per 
second,  whereas  the  maximum  speed  is  fixed  at  20  feet  (6  metres).  He  considers 
that,  with  proper  distribution,  this  speed  is  sufficient;  that  the  air-volume 
necessary  to  secure  good  ventilation  should  depend  upon  the  temperature  and 
fire-damp  content ;  and  that  it  is  a  mistake  to  base  ventilation,  even  in  fiery 
mines,  on  the  number  of  workmen,  because  air-vitiation  and  increase  of 
temperature  are  often  due  mainly  to  another  cause,  namely,  oxidation  of  the 
rocks. 

The  author,  however,  is  of  opinion  that  distinction  should  be  drawn 
between  various  classes  of  mines  as  regards  the  degree  of  fire-damp,  in  fixing 
the  minimum  air-volume,  whether  per  workman  or  per  ton  of  coal  got  daily 
(the  latter  being  preferable),  and  that  this  volume  should  be  measured  as 
near  the  face  as  possible — never  farther  than  82  feet  (25  metres).  The  most 
interesting  portion  of  Prof.  Langlois's  paper  is,  he  considers,  that  relating 
to  the  influence  of  temperature  and  humidity  on  miners'  labour,  of  which  the 
following   is  a  summary:  — 

There  are  many  mines  with  temperatures  attaining,  and  even  exceeding, 
!  5  Pahr.  (35°  Cent.),  in  which,  with  dry  air,  the  men  perform  an  amount 
of  work  practically  equalling  that  in  mines  with  lower  temperatures.  When 
the  hygrometric  degree  increases,  work  becomes  onerous,  even  at  far  lower 
temperatures.  One  of  86°  Fahr.  (30°  Cent.),  is,  however,  still  too  high ;  and 
that  of  77°  Pahr.  (25°  Cent.)  by  wet  thermometer  is  the  limit  compatible  with 
good  work.  In  a  place  where  this  temperature  is  exceeded,  ventilation  exerts 
appreciable  influence  on  the  organization,  and  with  air  not  moving  discomfort 
is  experienced  ;  but  it  ceases  with  a  current  of  39£  inches  (1  metre)  per  second. 
With  86°  Fahr.  (30°  Cent.)  in  a  damp  atmosphere,  a  man,  even  at  rest,  is 
very  ill  at  ease  when  the  air  is  still,  but  with  a  current  of  6^  feet  (2  metres) 
per  second,  this  temperature  is  quite  supportable,  and  a  greater  amount  of 
work  can  be  performed  when,  with  the  wet  thermometer  showing  a  temperature 
above  77°  Fahr.  (25°  Cent.),  a  ventilation  at,  say,  9  feet  (1  to  5  metres)  per 
second  is  ensured.  J.  W.  P. 


Great  Diminution  of  Accidents   in  Belgian   Collieries. — By  V.   Watteyne 
and  A.  Bretre. — Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  579-621. 

A  diagram  shows  graphically  that  fatalities  due  to  all  causes  in  Belgian 
collieries  diminished  continuously  from  1881  to  1910,  until  the  proportion 
became  only  0'992  per  thousand  surface  and  underground  hands  together 
during  the  last  quinquennial  period,  which  constitutes  a  record  in  the  world's 
mining  annals.  At  the  same  time,  the  fatalities  due  to  various  classes  of 
accident  fluctuated,  some  even  increasing  between  1906  and  1910.  Those  due  to 
falls  of  ground,  by  far  the  most  prolific  source,  diminished  from  0399  to 
0364;  but  those  caused  by  accidents  in  shafts  increased  from  0-181  to  0193, 
those  due  to  underground  haulage  from  0158  to  0-162,  and  those  attributed  to 
"various  underground"  causes  from  0'075  to  0-11.  Surface  accidents,  however, 
slightly  diminished,  and  those  due  to  fire-damp  by  nearly  a  half,  namely,  from 
01  to  0051. 

As  regards  the  fatalities  caused  by  fire-damp  and  coal-dust,  the  diminu- 
tion is  still  more  remarkable,  namely,  from  0-437  per  thousand  between  1881 
and  1890  to  0-28  between  1891  and  1900,  and  0077  between  1901  and  1910. 
The  causes  for  the  last-named  10-yearly  period  are  subdivided  into  ignition 
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.  ectric  lamps,  0*011;    explosives,  0025;    asphyxia   by   normal   evolution 

■  iii  i     ,,m|  sudden  outbui  I  liu-  diminution  u  attributed  to 

the  ii-'-  "t   Bafety  explosives,  which  most  colliei  ■■<-  have  used   i"  a 

largei  extenl    than  absolutely   required;    but    the  accideni  till  occur 

recall  the  facl  that  in>  explosive  is  absolutely 

The  proportion  of  explosives  (all  kiml-i  per  1,000  tone  "i  coal  won  has 
varied,  by  biennial  periods,  between  1893  and  lino,  as  follows: — 113*4,  99*2, 
94*7,  '.'17,  105*8,  114*6,  116*8,  117*9,  and  (including  also  1910)  186*6  poundi 
avoirdupois;  bul  the  increase  during  the  la>i  two  periods  is  <lu<-  to  the 
extended  use  of  high  and  especially   safety  explosives. 

The  mean  charge  oi  explosives  h:t -  increased.  Tape  iu-<'  i-  -till  used, 
invariably  with  tun  detonators;  but  electric  firing  has  greatly  increased  Binci 
L907,  generally  with  one  detonator  only,  those  of  low  tension  being  more  in 
favour.  They  are  subjected  to  previous  tests  in  21  collieries;  and  it  is  a  pity 
thai  this  simple  and  inexpensive  precaution  is  not  taken  more  generally. 

J.  W.P. 
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II.— LIST  OF  FATAL  AND  NON- FATAL  EXPLOSIONS  OF 
FIRE-DAMP  OR  COAL-DUST,  AND  BAROMETER,  THER- 
MOMETER, etc.,  READINGS  FOR  THE  YEAR  1911. 


Compiled  by  PERCY  STPvZELECKI. 


The  barometer,  thermometer,  etc.,  readings  have  been  supplied  by  the 
permission  of  the  authorities  of  Glasgow  and  Kew  Observatories,  and  give 
some  idea  of  the  variations  of  atmospheric  temperature  and  pressure  in  the 
intervening  districts  in  which  mining  operations  are  chiefly  carried  on  in 
the  United  Kingdom. 

The  barometer  at  Kew  is  34  feet  and  at  Glasgow  180  feet  above 
sea-level.  The  barometer  readings  at  Glasgow  have  been  reduced  to  32 
feet  above  sea-level,  by  the  addition  of  0*150  inch  to  each  reading,  and  the 
barometrical  readings  at  both  observatories  are  reduced  to  32°  Fahr. 

The  statistics  of  fatal  and  non-fatal  explosions  have  been  obtained 
from  H.M.  Inspectors  of  Mines. 

The  times  recorded  are  Greenwich  mean  time,  in  which  midnight 
equals  0  or  24  hours. 


Table  I.— Summary  of  Explosions  op  Fibe-damp  ob  Coal-dust  in  the 
several  Mines-inspection  Districts  during  1911. 


Fatal  Accidents. 

Non-fatal  Accidents. 

Mines-inspection  District. 

No. 

Deaths. 

Injured. 

No. 

Injured. 

Durham    ... 

Liverpool     and      Nort 
Wales 

Manchester  and  Ireland 

Midland  and  Southern 

Newcastle 

Scotland    ... 

South  Wales 

York  and  North  Midlan 

h 
d 

0 
0 

0 
4 
1 
13 
4 
1 

0 
0 

0 
12 

1 
15 

5 

3 

0 
0 

0 
25 

0 
19 

3 

0 

4 

1 

0 
15 

8 
67 
21 

9 

6 

1 

0 
24 
10 
89 
31 
10 

Totals      ... 

23 

36 

47 

125 

171 
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I\i;i.i.     II.      HOT     "i      I    \i\i      HXPLOSIONB    "i      FlBE-DAMP    OB    COAL-DUW      IV 
OOL]  i  BAI     Mim-.|n  Dl  BIMG    191  I. 


Ooll 

• 

1  1      |  I  let 

h.  iMm 

■ 
Panoni 

Jan.     6, 

w  ■  -i    Pi  Iton            ...    Durham 

1 

'i 

..    31 

age         ...              Stafford 

Midland     ami 
hern 

1 

2 

April  12,  1015 

Tnyscedwyn                ...    Hi 

b  Wales  .. 

1 

0 

..     18,    650 

Gilbertfield(No.2Pit)  Lanark 

ni'l 

1 

0 

..     27,  1  1-80 

rlanham        ...         ,..  Gloucester 

Mi. Hand      and 

2 

2 

•  hern 

..    28    13-0      Portland  (NurseryPit) 

... 

and 

1 

0 

0  210 

North   '                  U  ... 

Lanark 

... 

1 

II 

: 

Twechar  (No.  1  Pit)     Dumbarton 

Do. 

1 

o 

B,  14-0 

...   Glamorgan 

South  Wales  . 

1 

1 

Meiklehill  (No.  2  Pit)   Dumbarton    ... 

.and 

1 

1 

..     21,    3-0 

Maltby  Main                  fork  ... 

York  ami  X 
Midland 

3 

ii 

1*15 

|  No.  7  Pit)    Worcester 

Midland      and 
Southern 

3 

7 

..     16,  1230 

Cwmaman     an    ... 

South  Wales  .. 

2 

■> 

..    90 

Plean    Stirling 

tland 

1 

6 

Oct.    15,  1 

monl  (No.  .';  Pit)   Lanark 

Do. 

1 

4 

..     16,  12-0 

Dalmeny  ( l  >  1 1  -  -^  i  i  n  1 1  -  ^    Linlithgow    ... 

Do. 

g 

5 

..     23,  140 

Killan           ...         ...   Glamorgan    .. 

South  Wa 

1 

0 

'..  22-30 

Annandale     (No-     11    Ayr 

and 

1 

0 

Pit) 

..    30,  130 

i  Broomside 

Lanark 

Do. 

1 

0 

Nov.     3.  lid 

Holy  town 

Do. 

Do. 

1 

1 

..     -" 

Jainmage 

Stafford 

Midland      and 
Southern 

G 

1-1 

Dec.  r.\  11-30 

Kenmuirliill ... 

Lanark 

-     tland 

1 

0 

..     13,  130 

Polquhairn    ... 

Ayr      ... 

Do. 

2 

2 

36 

47 

I'ai-.i.i:  in. -  List  of  Non-fatal  Explosions  op  Fire-damp  ob  Coal-dust  in 
ColLiebies  in  the  sevbbal  Mines. inspkction  Districts  during  1911. 


1911. 

Colliery. 

County. 

Mines-inspection 

District. 

No.  of 

[ujured. 

Jan.     6,    730     Broxburn  (Oil-shale)  ... 

Linlithgow 

Scotland 

o 

6.  12-30    Glynea 

Carmarthen 

South  Wales  .. 

1 

11, 17*30    Auchenharvie  ... 

Ayr         

Scotland 

1 

Giffnock  (No.  2  Pit)   .. 

Renfrew 

Do. 

1 

..      20,15-401        Do.             do. 

Do. 

Do. 

1 

..      20,  18-15    Annandale  (No.  11  Pit) 

Ayr         

Do. 

1 

.,      23,    7*0      Auchenharvie 

Do 

Do. 

1 

24,  110       Duddingston  (Oil-shale) 

Linlithgow 

Do. 

1 

..      27,  15-30    Aitken 

Fife        

Do. 

2 

..      28,  1  PO      Coneygre  I  No.  25  Pit) 

rd 

Midland  and 
1  hern 

1 

30,     PI."     I        - 

Lanark  ... 

and 

1 

30,  12  i5     North  Bitchburn 

Durham 

Durham 

1 

..      31,    7-3.".    Gauchalland  (No.  2  Pit) 

Ayr         

and 

2 

Feb.     7.    '.'ii      Rankinston  (No.  1  Pit) 

Do 

Do. 

1 

..       lc.  18-30     Kllismuir           

Lanark  ... 

Do. 

1 

..      10,  21-45    Waterloo  Main 

York       

York  and  North 
Midland 

1  1 

Between  16'0 and  17*0 ;  exact  lime  doubtful  1  About  13  40;  exact  time  doubtful. 
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Table  III. — Continued. 


1911. 

Colliery. 

County. 

Mines-inspection 
District. 

No.  of 
Persons 
Injured. 

Feb.  15,    330    Heworth            

Durham 

Newcastle 

2 

.,      18,    9-45    Cannock  Chase   (No.  3 

Stafford... 

Midland  and 

1 

Pit) 

Southern 

„      18,  15  30 

Rockwood 

Glamorgan 

South  Wales  ... 

„      21,  13-40 

International    ... 

Do 

Do. 

„      22.16-0       Mount  Yernon(No.2  Pit) 

Lanark  ... 

Scotland 

Mar.    3,  14-30    Gwaun-Cae-Gurwen   ... 

Glamorgan 

South  Wales  ... 

9,  20-0       Seaton  Delaval 

Northumberland 

Newcastle 

„      13,  11-0 

Coneygre  (No.  25  Pit) 

Stafford 

Midland    and 
Southern 

„      20,    1-30    Gartshore  (No.  9  Pit)... 

Dumbarton 

Scotland 

.,      25,  10  30    Garthamlock    

Lanark  ... 

Do. 

..      27,  23-30    Rosehall  (No.  13  Pit)... 

Do 

Do. 

,.      28,  14-0      Springside         

Ayr 

Do. 

,.      29,  11-30    Tyucha  ... 

Carmarthen 

South  Wales  ... 

April    7,  11-0 

Rosehall  (No.  7  Pit)  ... 

Lanark  ... 

Scotland 

„      15,11-20 

Coombs  Wood 

Worcester 

Midland   and 
Southern 

.,      19,    9-30 

Hopetoun  (Easton  Pit) 

Linlithgow 

Scotland 

„      19,  12-30 

Bowhill 

Fife        

Do. 

,.      27,    330 

Throcklev 

Northumberland 

Newcastle 

May    2,11-30 

Hill  Side  (No.  1  Adit) 

Derby    ... 

Midland   and 
Southern 

„        3,  13-0 

Sandwell  Park 

Stafford 

Do. 

„        4,  23-0* 

Kerse     ... 

Ayr 

Scotland 

1 

.,        5,  22-0 

Rockwood 

Glamorgan 

South  Wales  ... 

8,  100 

Broomhouse 

Lanark  ... 

Scotland 

2 

9,  11-30 

Pleasley 

Derby    ... 

York  and  North 
Midland 

1 

„      12,    80 

Newfield 

Durham... 

Durham 

2 

„      13,    8-0 

Victoria    (No.    1     Pit- 
Ironstone) 

Renfrew 

Scotland 

2 

!     „      13,  130 

Meiros 

Glamorgan 

South  Wales  ... 

2 

1     „      18,    7-15 

Rankinston  (No.  1  Pit) 

Ayr 

Scotland 

2 

j     „      22,  10-15 

Deans  (No.  6  Pit— Oil- 
shale) 

Linlithgow 

Do. 

1 

„      23,  22-10 

Hattonrigg 

Lanark  ... 

Do. 

1 

„      24,    2-0 

West  Wy lam     

Northumberland 

Newcastle 

1 

,,      25,    3-0 

Clydeside 

Lanark  ... 

Scotland 

2 

„      25,  1320 

Gwaun-Cae-Gurwen    .. 

Glamorgan 

South  Wales  ... 

1 

„      25,  14-30 

Milfraen 

Monmouth 

Do. 

3 

26,  14-0 

Whitehaven 

Cumberland 

Newcastle 

2 

„      26,  22-0 

Waterloo  Main 

York 

York  aud  North 
Midland 

1 

!     „      31,  230 

Auchenharvie  ... 

Ayr         

Scotland 

1 

June    8,  12-15 

Bonville's  Court 

Pembroke 

South  Wall  -     . 

1 

!     „        9,    7-0 

Allanton 

Lanark  ... 

Scotland 

1 

.,      18,  120 

Kirkwood  (No.  1  Pit)... 

Do 

Do. 

1 

„      23,11-30 

Lumphinnans    (No.    11 

Pit) 
Dalmeny  (Oil-shale)  ... 

Fife        

Do. 

2 

..      25,    7-0 

Linlithgow 

Do. 

2 

„      26, 20-0 

Do.             do. 

Do. 

Do. 

1 

„      29,  140 

Gartshore  (No.  9  Pit):.. 

Dumbarton 

Do. 

1 

July     7,14-15 

Afton  (No.  1  Pit) 

Ayr         

Scotland 

1 

„      10,  1235 

Sandwell  Park 

Stafford 

Midland  and 
Southern 

5 

..       11,  1145 

Alvecote 

Warwick 

Do. 

1 

„      14,  11-30 

Duffryn  Amman 

Carmarthen 

South  Wales  ... 

2 

,.       16,    915 

Bartonholm  (No.  1  Pit) 

Ayr         

Scotland 

2 

1 

Between  230  ami  24-0;  exact  time  doubtful. 
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191] 
July   is    1520 

<  'iilliery. 

iijiy. 

'■1           :    ,  •  Btion 

I  ICt. 

No.  of  , 
Panoni 

Injiirt-cl 

Sundrum  (No.  :s  Pit)  ... 

Ayr 

Scotland 

1 

..      20,  19  !."» 

Duffryn 

B        ii 

'.'.  i 

. 

..      21,  11  0 

No.25  Pit)... 

Stafford... 

Midland    ami 

Sou' hern 

9 

..      24,  120 

Swanwick 

Derby    

York  ami  North 
Midland 

2 

.,      26,    5-0 

Auchincruive    ... 

Ayr        

Scotland 

1 

.,      26,  18-0 

Glenboig     (Star    I'ii  — 
Fire-clay) 

Lanark  ... 

Do 

1 

1,    30 

Shilbottle         

Northumberland 

Newcastle 

1 

,.        2, 

Lumpsey  (lion-! 



Durham 

2 

2,  1240 

Upper  *  lymmer 

Glamorgan 

South  Wales   ... 

1 

..        •-',  13-0 

Wester  Moffat 

Lanark   ... 

lll'l 

1 

:;.    1-15 

Parr  (No.  1  l'it) 

Lancashire 

Liverpool  and 

North  Wales 

1 

l.    6  30 

Dysarl  (  Frances  Pit)  ... 

Lit"         

Srotland 

1 

1.  14-0 

a  Camp  (Oil -shale) 

Linlithgow 

Do. 

2 

„      10,    730 

Bwinhill  (No.  2  Pit)    ... 

Lanark  ... 

Do. 

1 

„      17,22-30 

Billri 

Do 

Do. 

1 

„      19,  11-0 

Pennyvenie  (No.  2  Pit) 

Ayr 

Do. 

1 

„       21.      1" 

Annandale  (No.  11  Pit) 

Do 

Do. 

1 

„      24,210 

Apedale  (Forge  Pit)    ... 

Stafford 

Midland  and 
Southern 

2 

5,    8-30 

Brancepeth 

Durham 

Durham 

1 

6,  10-30 

Tyucha    .. 

Carmarthen 

South  Wales  ... 

1 

6,  22-30 

Gilbertiield  (No.  1  Pit) 

Lanark  ... 

Scotland 

1 

7,    2-0 

Go  van  (No.  5  Pit) 

Do 

Do. 

1 

„        7,    7-15 

Garthamlock    ... 

Do 

Do. 

1 

7,14-0 

BUismuir 

Do 

Do. 

1 

..       11,  18-30 

Bartonholm  (No.  1  Pit) 

Ayr         

Do. 

1 

17,22-30 

Wharncliffe  (Janister ... 

York       

York  and  North 
Midland 

1 

„      20,    7-0 

all  (No.  12  Pit)... 

Lanark  

Scotland 

1 

„      23,  12-30 

Victoria    (No.    2    Pit- 
Ironstone) 

Renfrew 

Do. 

4 

Oct.      3,23-0 

Darngavil 

Lanark  ... 

Do. 

2 

4.    9-10 

Gai'tshore  (No.  9  Pit)... 

Dumbarton 

Do. 

1 

..        9,    1-0 

Torraynydd  Rhondda  ... 

Glamorgan 

South  Wales   .. 

1 

10,  11-40 

Gi  if  nock  (No.  2  Pit)    ... 

Renfrew 

Scotland 

1 

„      12,    7-30 

Ellismuir 

Lanark  ... 

Do. 

2 

„      12,11-0 

Tyucka 

Carmarthen 

South  Wales  ... 

2 

..      19,    5-0 

Arscott 

Shropshire 

Midland  and 
Southern 

1 

„      21,    70 

Bardykes           

Lanark 

Scotland 

3 

„      21,  10-30 

South  Medomsley 

Durham 

Newcastle 

1 

„      21,  11-16 

Amington 

Warwick 

Midland  and 

Southern 

1 

,.      23,    7-30 

Bowhill    (No.    2    Pit- 
Ironstone) 

Ayr         

Scotland 

1 

..      26,  n-o 

Blaenavon  (Bis;  Pit)  ... 

Monmouth 

South  Wales  ... 

1 

„      L".',  23-16 

Hanger  Hill 

Stafford 

Midland   and 
Southern 

1 

„      31,  14-0 

Broomhouse 

Lanark  ... 

Scotland 

2 

Nov.     6,  13-0 

South  Longrigg 

Do 

Do. 

1 

7,    2-0 

Springwell 

Durham 

Newcastle 

1 

„      18,    3-0 

High  Park         

Nottingham 

York  and  North 
Midland 

1 

„      20,    6-0 

Parkhouse 

Stafford 

Midland    and 
Southern 

1 
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1911. 

Colliery. 

County. 

l  No.  of 
Min.^-inspection      Persons 

District.             Injured. 

Nov.  24.  1(5-0 

Kerse      

Ayr         

Scotland          ...        1 

.,      30,    45 

Bentilee... 

Stafford... 

Midland    and 

Southern 

2 

Dec.     1.    8-30 

Shawsburn 

Lanark  ... 

Scotland 

2 

2,  13-0 

Killan     ... 

Glamorgan 

South  Wales   ... 

2 

„        5,     8-45 

Wernaf  on 

Do. 

Do. 

5,    9  0 

Drumbow 

Lanark  ... 

Scotland 

S,    8-0 

Rankinston  (No.  1  Pit) 

Ayr          

Do. 

„      11,    4-30 

Woodhall           

Lanark  ... 

Do. 

„      11,    930 

Wernlas... 

Glamorgan 

South  Wales  ... 

„      16,  13-40 

Auchincruive    ... 

Ayr 

Scotland 

„      18,    80 

St.  John's 

York       

York  and  North 
Midland 

„      18,  22-30 

Dale  Abbey 

Derby     ... 

Do. 

i 

„      20,  12-30 

Ford  Hill  "        

York       

Do. 

„      22,  11-U 

Duffryn  Llantwit 

Glamorgan 

South  Wales  ... 

3 

171 
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rABLE    IV.      BABOMETEB,    I'm  i.i:  \h  .\i  i/i  i.i:.    BTO.,    READINGS,    1911. 
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B  E  W . 

BAUOH  1. 1  BB. 

o  O 

13  ** 

>-  a 

Babomktxb. 

Tkmpeba- 

TUUE. 

>~  a 

•5 

- 

1  A.M. 

10  A.M. 

1  P.M. 

1  '  P.M. 

9 

*- 
-. 

4  A.M. 

10a.m.   4  p.m. 

10  p.m. 

Max  Mm- 

- 

5* 

a 

5* 

1 

30-233 

30-115 

14-0 

WNW 

i 

30-170 

18-1    84  1 

N  W 

N\V  by  N 

■j 

SO  133 

U-9   33-6 

N  N  W 

30-19] 

ENk 

3 

:  ■  :.;l 

UN    81-9 

E 

I    30  161 

H-2 

37-0 

NEbyN 

1 

30'150 

80  077 

80-049 

N  by  E 

5 

30074 

30-048 

29-750 

BE 

6    29  949   J  i 

12-2 

8  by  W 

6 

29-423 

vv 

-  "J2   30-196   30-268 

10-7 

12-3 

7 

29-910 

45-5   343 

s 

8 

.     ::u-jsj 

19-0 

39-6 

SWl.yW 

8 

30-102 

i--.;   n  :; 

SW 

9 

10-276   30-19-1 

50- 1 

39-3 

wsw 

9 

30-127 

30-128   30-144 

30-253 

wsv 

10 

30  173    » 

1  ■;■  ; 

WNW 

in 

30-324 

ui   36-2 

w 

11 

29-876    29  620 

29-410 

45-6 

SWby  S 

11 

29-571 

29-30]    - 

a 

w 

L2 

29-747 

l.Vl 

N  by  E 

L2 

29-848 

29-997 

30-215 

W  N  \\ 

L8 

380 

N 

L3 

30-245   30-177 

30-145 

38-3    29-1 

WSW 

It 

30-373 

39  3 

28-7 

Cairn 

11 

30-18] 

30-178 

iri   38-2 

SW 

L5 

30-416    30-409 

30-447 

389 

24-0 

Calm 

15 

30-162 

30-156 

30- 104 

i.;  7    in  3 

s\\ 

lii 

30-475 

30-63] 

30-70] 

I.-.  " 

Culm 

16 

30-298 

30-416   30-477 

30433 

SW 

10  7!."- 

13-5 

W 

17 

18-]    W-8 

KW 

18 

30-720 

30-748   30-688 

30-687 

H-0 

XWl.y  W 

18 

30-546 

10-537 

ls-1     ll-l 

w 

L9 

H-0 

WSW 

1!' 

30-500 

30-486   30-445 

10-445 

45-0    4<j-4 

Wsv. 

20 

30-449 

30-411 

39] 

34-4 

Culm 

20 

30-385 

it  1   37*2 

SW 

21 

30-312 

30  278 

30-221 

37-5 

WSW 

2] 

30011 

30-070 

43-1    352 

SW 

22 

30-223 

30305 

Calm 

22 

30-154 

42-5   363 

NE 

30-395 

Ca  in 

30-203   30-131 

30-088 

440   385 

BSE 

2i 

- 

15-3 

31-0 

SW  by  W 

24 

30-017 

29-987   29  367 

29-824 

461    389 

ssw 

25 

10-243   30*220 

30-260 

18-7 

13-6 

SW  byW 

25 

29-833 

2975!'    ^ 

52-0   430 

SW 

26 

30-278   30-370 

16-7 

W  by  S 

26 

30114 

51-9   482 

SW 

27 

30-421 

17-6 

13-6 

WSW 

-'7 

30-132   30-116 

30-159 

491    441 

ssw 

lis 

30-424 

30-445 

18-7 

30-7 

Calm 

28 

30-210 

30-234 

30-242 

495    441 

s 

29 

30-417 

30-41." 

41-9 

Calm 

29 

30-242   30-22] 

30-233 

46-8    40-7 

s 

::<> 

30-261 

10-319 

30-470 

41-9 

33-3 

EbyN 

30 

30-270 

30-404   30-489    43-7,35-3 

ESE 

::i 

I   30-681 

29-6 

E  by  S 

:;i 

30-534 

:    30-604  30-653  39-1    25'  I 

NE 
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30-704 
30744 
30-520 
30-539 
30-484 
30561 
30-636 
30  622 

30-079 
29-977 

30-414 
30-495 

29-41] 

29-533 

29-379 
29-617 

30-100 
29-615 


80-739 

30-487 
30-605 
30-638 

30-449 

30-085 

30-474 
30-517 

30-266 
30-113 

29-458 
29-94] 

29  686 
29-497 
29-602 
29-579 
29-907 
30-005 
29-519 


30-725 
30-635 
30-528 
30-485 
30-491 

30-613 
30-618 
30-312 
29-927 

30-105 

30-463 
30-459 
30-497 
30  138 
30-141 
29-651 
29  541 
29-981 

29-8  IE 
29-241 
29-777 

29-439 


30-756 
30-597 

30-492 

30-542 

30-221 
29  944 

3  I  179 

30-440 
30-516 

30-065 

30079 
29-722 

29-279 
29-840 

29-734 

29-503 


34-8  23-4 

34-0  23-  I 

41-5  325 

1-7  37-7 

42-2  38-0 

389  35-7 

39-6  35-3 

12  i  28-9 

Ho  83-6 

417  30-8 

463  34-7 

iv.-,  27-6 

49-9  37-7 

54-2  B-d 

54-6  49-2 

50-0  34-9 

51-4  14-3 

52-0  11  i 

54-5  12-6 

0-2  39-0 

49-5  36-3 

52-3  457 


Calm 

Calm 

Nby  E 

N 

NE  by  N 

N  X  W 

Calm 

N 

SEbyE 

S 

NNW 

W  N  W 

Calm 

SW 

NNW 

SWbyW 

W 

SW  by  W 

W 

WNW 

SW  by  S 

W 
SWbyS 

WNW 

SW  by  W 

WNW 

B 

SWbyS 


1  30-680 

2  30-725 

3  30-623 

4  I  30-618 

I 
30-582 
30615 
30-340 
10    29-810 


89-967 

30-128 

30-214 

30-183 

16  29-778 

17  29-558 

!-    29-429 

20  29-617 

21  29-754 

22  29-096 

24  28-879 

25  29-371 

26  29-396 

27  29-855 

i 


30-733 
30-677 
30-652 
30-618 
30-534 
30-552 
30-597 
30-607 
30-247 
29-707 
30-053 
30-138 1 
30-156 
30-139 
30-307 
29-665 
29-829 

2H211 
29-713 
29-473 
29-218 
28-748 

29-245 
29-631 

29  667 
28-985 


30-719 

30612  I 

30-636 

30-579 

30-517 

30-570 

30-532  I 
30-096  ! 
29-750 
30-070 
30-117 
30- 143 
33094 
;  t-275 
29-616 
."'■71  i 
29-149 
29.48a 
29  789 
29-175 
29-355 

29-505 

2!'  346 
29851 
29- 113 

29-045 


30-748 

.-Jii-7 

24-1 

NE 

30-627 

30-7 

I  2-4-0 

W 

:;..  i;i.; 

36-5 

26-1 

SSW 

30-565 

39-0 

::.->■  l 

WSW 

30-537 

36-7 

34-9 

NW 

30-593 

417 

33-3 

W 

30-621 

45-4 

|  38-3 

WSW 

30453 

399 

36-3 

NE 

29-954 

40-3 

37-1 

SSW 

29-889 

410 

35-3 

S 

30-121 

42-8 

300 

W 

30-133 

44-3 

330 

s 

30145 

48-0 

121 

SSW 

30-099 

17'8 

416 

SW 

30-134 

-l.Vl 

35-6 

wsw 

29-446 

522 

38-1 

SW 

29-573 

510 

43-5 

WSW 

29-039 

503 

H-9 

WS* 

29-641 

B-8 

35'8 

WNW 

29-867 

42-9 

34-9 

w 

28-988 

54-8 

34-6 

SSW 

29-384 

52-6 

38-0 

w 

28699 

47-6 

42-5 

SW 

29-511 

41-5 

36-2 

w 

29-392 

46-8 

39-4 

w 

29-935 

43-8 

35-5 

w 

29-247 

504 

33-4 

SE 

29-267 

50-8 

379 

SW 

I 


BAROMETER,    THERMOMETER,    ETC.,    READINGS,    1911. 
MARCH,  1911. 


Ill 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

.2  5 

Barometer. 

Tempera- 
ture. 

3§ 

.2  5 

. 

1 

4  A.M. 

10  a.m. 

4  p.m. 

10  P.M. 

Max  Min. 

11 

d 

4  a.m. 

10  a.m. 

4  P.M. 

10  P.M. 

Max 

Min. 

21 

o 

fi'S 

3 

8  5 

i 

29-827 

30-092 

30-216 

30-272   50-7 

38-5 

W  by  N 

1 

29-506 

29-749 

29813 

29-674 

474 

35-4 

WSW 

2 

30-206 

30-198 

30 

230 

30-356    S7-7 

44-4 

ws'vv 

2 

29-705 

29-920 

30-059 

30-088 

50-5 

394 

w 

3 

30-330 

30354 

30 

307 

30  273   536 

47-7 

W  by  N 

3 

30-082 

30-O54 

29-973 

29-980    50-5 

45  4 

SW 

4 

30-163 

30063 

29 

963 

30-056   50-7 

40-3 

SW  by  W     4 

29-919 

29939 

29951 

30-025 

47-" 

39-4 

w 

5 

30-093 

30-176 

30 

123 

30095   465 

34-2 

N           5 

30-060 

30-039 

29-936 

29-885 

44-8 

34-3 

WSW 

6 

29-975 

29-910 

29 

890 

29-948     5-0 

34-4 

W           6 

29-769 

29-779 

29-921 

30-076 

42-3 

38-5 

NW 

7 

30-003 

30-109 

30 

108 

30-160   46  9 

359 

X  by  E      7 

30161 

30-213 

30129 

30-054 

43-4 

31-8 

SW 

8 

30-128 

30-111 

30 

019 

29-965    46-9 

31-2 

WSW        8 

29-914 

29-827 

29-770 

29-687 

47  5 

37-5 

SW 

9 

29-858 

29-881 

29 

959 

30-085    47-3 

36-2 

NW         9 

29-676 

29-779 

29-859 

29-859 

451 

370 

w 

10 

30-121 

30096 

29 

962 

29-883   49-6 

316 

SW        10 

29-770 

29-314 

29-461 

29-512 

44o 

37-9 

SW 

11 

29-835 

29-884 

29 

915 

29967    46-3 

37-3 

SW        11 

29-649    29-735 

29-720 

29-638 

459 

35-8 

WSW 

12 

29912 

29-817 

29 

618 

29335   46-4 

345 

SWbvW  12 

-    29-477 

29-463 

29-518 

442 

352 

w 

13 

29243 

29-420 

29 

506 

29-617   42-5 

34-3 

XX  W 

13 

29517 

29-615 

29-712 

29-815 

41-4 

331 

N 

14 

29-626 

29-631 

29 

624 

29-626   43-8 

34-0 

NbyW 

14 

29-815 

29-789 

29-741 

29-705 

42  4 

35'3 

N 

15 

29-524 

29-426 

29 

400 

29-4)6    42-4 

31-2 

NW       15 

29-619 

29-581 

29-620 

441 

XX  w 

16 

29-426 

29-552 

29 

609 

29-685   45-0 

36-4 

XXE       16 

29-618 

29-703 

29-736 

43-9 

36-4 

XE 

17 

29-698 

29-746 

20 

779 

29-820   47-0 

30-8 

SEbyS 

17 

29-723 

29730 

29  -''7 

_ 

42-8 

36-4 

E  N  E 

18 

29-769 

29-778 

29 

797 

29-813    444 

390 

E  by  N 

18 

30-019 

30-022 

30061 

41-3 

357 

XE 

19 

29-818 

29-835 

29 

807 

29-786    43-0 

39-6 

EXE 

19 

30-031 

30015 

29-990 

401 

34-2 

EXE 

20 

29716 

29-731 

29 

695 

29727 

40-0 

EbyN 

20 

29-952 

29949 

29-908 

29927 

41-7 

35-2 

EXE 

21 

29-679 

29-738 

29 

72- 

29801    54-3 

396 

Calm 

21 

29-917 

29914 

29-923 

40-4 

36-9 

EXE 

22 

29-810 

29-881 

29 

859 

29-951    59  0 

39  - 

EbyN 

22 

29-928 

30-002 

30-028 

30-122    41-7 

36-9 

EXE 

23 

29-960 

29-996 

29 

990 

30-010    49-3 

40-0 

X  E        23 

30-159 

30-201 

30-195 

30  204 

40-9 

37-2 

XE 

24 

29-976 

29-990 

29 

954 

29-965   469 

359 

NE        24 

30-153 

30-169 

3J130 

30-147 

48-8 

3  4-1 

EXE 

25 

29-928 

30-001 

30 

042 

30-081   40  9 

32-4 

NE  by  N  25 

30-214 

30-322 

30-351 

451 

361 

NE 

26 

30-021 

29-989 

29 

-90 

29-899    43-7 

34-8 

XE  by  X  26 

30-361 

30-265 

30-277 

45-1 

35-0 

EXE 

27 

29-816 

29-801 

29 

743 

29-779    40-2 

36-7 

NE  by  X   27 

30-217 

30-199 

30-093 

30-057 

4  4-3 

361 

XE 

28 

29-785 

29-826 

29 

793 

29-857   52-4 

360 

E  by  N    28 

29-934 

29-978 

29-937 

29-955 

45-5 

371 

EXE 

29 

29-839 

29-842 

29 

785 

29  77>    49*6 

41-0 

NE  bv  N  29 

29-945 

29-873 

29-864 

41-7 

36-3 

E 

30 

29-686 

29-645 

29 

600 

29682   47-o 

39-9 

N  by  E     30 

29-816 

29-735 

29-739 

29-768 

450 

38-0 

EVE 

31 

29-723 

29  B08 

29-815 

29836   55-6 

4i-6 

SWbyW  31 

29-875 

29-911 

29-969 

45-7 

wo 

EXE 

APRIL,  1911. 


29-917 
29-915 
29-968 
30-202 
29-990 
30-159 
30-158 
30-208 
30-323 
30-065 
30-101 
30-245 
30-295 
30-353 
30-187 
29-953 
29-845 
29733 
29-476 
29-812 
30-327 
30-396 
30-125 
30-004 
29-924 
29-680 
29-700 
29-463 
29-322 
29-405 


29-971 
29-940 
30-070 
30-198 
30110 
30-187 
30-135 
30-237 
30  320 
30-024 
30-216 
30-247 
30-381 
30-309 
30-167 
29-945 
29-829 
29-683 
29-497 
30-006 
30-380 
30-355 
30077 
30-045 
29-906 
29-728 
29-442 
29-591 
j  29-352 
29-569 


923 

920 
096 
116 

144 

170 
128 
201 

i  >:< 
973 
199 
160 
349 
205 
007 
B85 
795 
488 
556 
141 
4'  13 

249 
998 

001 
823 
306 

377 

535 

29-347 

29-639 


51-1 
43-6 

45-1 
42  1 
345 
371 
411 
48-7 
47-5 
43-4 
49-9 
58-0 
53-4 
630 
63  3 
56-9 
61-1 
62-3 
56-1 
57-0 
57-4 
63-1 
61-0 
62-3 
58'5 
57-9 
57-4 
59-6 
53-9 
56-4 


XXE 

4  Calm 

9  NE  by  X 
2         N 

1  XE  by  X 

2  NE  by  E 
8  E  By  N 
6        NXE 

5  N 

0  N  by  E 
0  1      NE 

6  WbvS 

8  NXE 

9  WSW 

6  SWbyW 
3|        W 

7  SW 

3  S 

9      SSW 
0        w 

0  SWbvS 

5  SW 

3  WSW 

4  W  by  N 

8  S\V 

6  WXW 

1  WbvS 

o;     w 

6  SWbyW 

7i       N 


29-959 
29-901 
30-142 

30-361 
30-279 
30-453 
30-338 

8  30-372 

9  30-441; 

10  30-278 

11  30-321 

12  30-184' 

14  30-187 

15  29-883 

16  29-626, 

17  29-637 

18  29-396 

19  29-125 

20  29-344 ' 

21  29-806 

22  29-978 

23  29-751' 
2  4  29-746 

25  29-573 

26  29-461 

27  29-372 

29  29-096 

30  29-410 


29-972 
29-916 
30-249 
30-347 

30-450 
30320 
30-426 
30-401 
3  1-275 
30-343 
30-201 
30-314 
30-144 
29-806 
29-638 
29-619 
29-342 
29-042 
29-525 
29-848 
29-904 
29-646 
29-781 
29  495 
29-509 
29-247 
29-284 
29-127 
29-569 


29-921 
29-926 
30-275 
30-292 
30-412 
30-397 
30  315 
30-410 
30286 
30-279 
30-256 
30-201 
30-273 

29-680 
29671 
29-510 
29-222 

29040 

29-777 
29-938 

29-632 

29-445 
29-519 
29-121 
29-234 
29-189 
29-688 


29  926 

30-023 
3  1-380 
30-28] 
30-488 
30-400 
30-360 
30451 
30-276 
30-322 
30-241 
30-267 

- 
29-983 
29-628 
29-719 
29-463 
29-086 
29-175 
29-896 
29-G35 
29-885 
29-689 
29-678 
29-444 
20-515 
29-161 
29-157 
29-307 
29-768 


18-3 

37-2 

EXE 

53-1    36-9 

NE 

44-9   32-4 

N 

41-3 

32-8 

N 

41-0 

32-3 

NE 

441 

NE 

47-5 

414 

EXE 

4o  ; 

36-7 

E 

557 

37*5 

W 

47- 1 

XXE 

55 '2 

38-0 

E3E 

531 

41-7 

W 

43-] 

W 

51-6 

442 

WSW 

52  -1 

43-3 

SW 

4-1 

SW 

47-5 

NE 

52-0 

45-1 

SSB 

53  5 

43-6 

SE 

47-9 

39-6 

WSW 

55  "5 

41-8 

SW 

58-7 

49-5 

SW 

53-2 

40-5 

WSW 

50-7 

45  1 

SW 

52-6 

490 

SW 

50-5 

41-3 

WSW 

47-9   41-1 

SSE 

53-4   39-0 

w 

53-7 

38-8 

w    , 

511 

NNW 

II: 


3AH0MBTBB,   Til  KIlMOMKTKIt,    (TO.,    READINGS,    l'jll. 

MAY,   l'Jll. 


a  K  W 

Dakohbti  it. 

li  HPKBA- 
TUKE. 

SCO 

.- 

- 

lA.U. 

10  A.M. 

4  P.M. 

10  p.m. 

Mux 

Min. 

-. 

OS 

1 

29*982 

29-974 

61-6 

41-6 

W  by  H 

a 

29  - 17 

569 

14-5 

S  b>   W 

3 

29-706 

29-697 

550 

11  .: 

svv  byS 

4 

29-951 

591 

12  6 

W 

s 

30-040 

30-161 

592 

10*1 

W  by  N 

e 

80-212 

SO  JJi 

i  .  0 

N  by  K 

7 

30-237 

30  151 

30- 173 

64-4 

37-3 

S\V  1  j   \\ 

- 

30-151 

30-150 

30-087 

61-5 

17-2 

E 

9 

30-021 

29-994 

29-927 

67"8 

14-9 

NE 

l(i 

29-757 

29-797 

722 

179 

NE 

11 

29-787 

29747 

29-766 

71-0 

49-6 

NNE 

12 

29-748 

29-679 

66  5 

48-7 

N 

13 

29631 

29-641 

29-612 

511 

SW 

14 

29-573 

29-577 

29-619 

58  i 

s\v  byS 

15 

29-682 

641 

5C-3 

W  by  S 

16 

29-764 

29-801 

499 

N  bj  K 

17 

29-879 

29-850 

29-916 

50-9 

ENE 

Ifl 

30-014 

61-9 

50-7 

NE 

19 

30-131 

30-125 

184 

NNK 

20 

30-115 

3  I-]  19 

465 

N  by  E 

21 

30-172 

30110 

53-0 

W3 

N 

22 

29-944 

29-957 

68-3 

3V1 

ESW 

23 

29-974 

29-961 

65*1 

47  4 

W 

24 

29-996 

30-051 

547 

SW 

25 

30-019 

29-990 

29-912 

29-! 

737 

489 

S  by  W 

.. 

29-852 

29-867 

29  915 

671 

57  1 

N 

27 

39-936 

30023 

30-032 

735 

56-1 

Calm 

28 

30-159 

30-194 

30- 139 

30-147 

737 

52-6 

NE 

29 

30-113 

30-099 

80-044 

30-072 

76-0 

54-4 

NE 

3(1 

30033 

72-0 

51-3 

NE  by  N 

31 

29-899 

29-912 

29-935 

Calm    j 

lhUOHCTKR. 

TUIiK. 

£ 

4a.m. 

10a.m. 

4  P.  M  . 

10  p.m. 

Max 

i 

29  ■•-'1 

87*1 

2 

29-461 

:; 

29-281 

41-3 

4 

29  186 

'.1-7 

405 

5 

29-815 

29914 

30-1  06 

80-116 

539 

41-3 

6 

30-147 

30-163 

:: 7 

88-0 

7 

29-997 

29902 

8 

29-964 

30-050 

570 

47-0 

9 

30-080 

30-106 

61-4 

47  I 

In 

30-091 

30-078 

29-988 

29-994 

01-7 

43-4 

11 

29-985 

J- "71 

29-994 

66-9 

12 

29-917 

29799 

68- 1 

i-;-7 

13 

29725 

29-702 

29-630 

581 

48-5 

H 

29-549 

29518 

29*474 

29508 

553 

479 

15 

29-513 

2»-558 

29-651 

012 

472 

16 

29-686 

29  779 

29  829 

29893 

59  i 

46-4 

17 

29-911 

29-913 

29-890 

39-941 

62-1 

46-8 

30-020 

30-1-31 

30-103 

64-3 

16  . 

19 

30-159 

30-215 

30182 

05- 1 

454 

20 

30-236 

- 

30*174 

62-a 

21 

30-152 

30-01 1 

29-992 

648 

U-0 

22 

29-905 

2:—! 

29*741 

60-0 

17-8 

23 

29-667 

589 

51-1 

24 

29-803 

29-769 

51-0 

25 

29  723 

29-730 

29  671 

669 

533 

26 

29-896 

29-924 

670 

457 

27 

29999 

•in- 172 

682 

530 

28 

30-223 

30-268 

30-273 

69-7 

469 

29 

30-282 

30-249 

72-9 

17:: 

30 

10-236 

30  077 

30091 

72-9 

502 

31 

30-039 

29-999 

29933 

29989 

66  9 

522 

a* 

w 
w  -  w 

w 

w 
BSW 
ssw 

w 

NE 

ENE 

NE 

ENE 

ENE 

E 

\V 

W 

NW 

NE 

NW 

NE 

W 

wsw 

wsw 

SW 

s 

NE 

w 

NE 
NE 
ENE 
ENE 


JUNE,  1911. 


1    29-994 

30-055 

30-071 

751 

57-8 

ENE 

1    30041 

30-098    »     - 

30141    70S 

551 

NE 

2   3012 1 

29-991 

29-949 

74-2   53-3 

E  l.vN 

2    80-144 

30- 126  30-031   30-029    735 

523 

NE 

3   29-898 

29910 

29973 

777 

57-2 

S 

3   29-987 

29-992   29-931   29"995    71  3 

50-3 

NE 

i    30-006 

30-074 

30-073 

30-150 

79-7 

51-6 

Calm 

1    80-048 

30-094   30-102   30-174   70  1 

515 

W 

5   3u-190 

30-293 

80-5 

577 

N 

5    30-211 

30-252   30292   30367    633 

495 

W 

G    30-332 

30-372 

30-349 

30-439 

767 

56-7 

N 

6    30-406 

30-467   30-450  80-467    711 

47-8 

w 

7    80-450 

30-446 

SO  354 

30-363 

70-0 

52-3 

NE 

7    30-456 

30417   30-367   30-312    73-6 

48-2 

w 

8   30-318 

30  258 

30  1  17 

77-0 

51-3 

E  by  N 

8    30-287 

30-229   30-132   30"0S0   71\ 

53-6 

w 

9    29  926 

29-854 

29964 

72-6 

485 

NE  by  N 

9    29995 

30-007   29-992 

30009    63-4 

51-4 

NE 

29993 

29-964 

i  ;■_> 

N 

10    30000 

29967   29-901 

29921    631 

47-4 

SW 

11    29996 

29-987 

29-948 

671 

12  3 

Calm 

11    29-933 

29-943  29-929 

29-933   618 

46-4 

N 

12    29925 

29-gjg 

29-786 

68  3 

515 

SWlvW 

12    29  B9S 

29-847   29-810 

29-881    654 

44-9 

N 

13    29-793 

29-825 

29-909 

61-7 

48-0 

N 

l  ;   29-897 

29-933   29-928 

29989   58-8 

45- 1 

N 

11   29-940 

30-013 

30-118 

6J-7 

42-1 

N  bv  W 

14   30-028 

30-050   30-035 

30-082   61-. 

41-8 

W 

15   30141 

30-174 

80-184 

30-178 

65*7 

N 

15    30114 

30-126   30-101 

30105   60-2 

440 

ESE 

16   80-131 

29-984 

29-879 

71-6 

50-7 

ESE 

16    30080 

30-025   29-920 

29825   65-1 

46-3 

ENE 

29-651 

70-6 

50-0 

SW  by  S 

17    29G60 

29-552   29-456 

29123    59-5 

48-7 

ESE 

18    29561 

29  526    . 

29711 

68-0 

56-1 

SW  bj  S 

Is    29-352 

29348   29365 

29-430    61-0 

540 

S 

19    29-661 

29-622   - 

29-623 

63-9 

544 

8  by  W 

19    29-447 

29-465   29439 

29-487 

525 

SW 

29  327 

29-973 

W 

20    29501 

29624    8 

89-712   60-9 

53-9 

WSW 

21    29999 

30032   30-033 

66-4 

55-3 

SW  by  W 

29-698   29-685 

29-620   57-1 

504 

SW 

22    29966 

- 

20-814 

55  0 

S  -  IV 

29-425 

29499    60-9 

52-9 

SW 

23    29-760 

29-737 

67-0 

54-5 

s 

23    29  505 

29-562   29*578 

29-609   611 

494 

w 

21    29-438 

29- 167 

29-527 

64-1 

wsw 

29-599   29-547 

29-469    559 

49-5 

N 

i     I 

29638 

29-703 

29  782 

w 

25   29-419 

29-472    29-546 

29-644   57-8 

48-6 

WNW 

26   29  823 

29-927 

50-0 

NW 

26    29-661 

29-733   29-772 

29903    565 

46-3 

WNW 

30-167 

30-170 

30-282 

NWbyW 

-•7    89-944 

29-995   30025 

30-051    579 

434 

WSW 

28    30-246 

30247 

71-8 

54-5 

Wby  S 

28    29961 

29-948   29-991 

29986    58-9 

509 

W 

29   30-198 

30-166 

3M-95S    U7-2 

570 

SW 

29    29-881 

29-806   29-667 

39-583   58-1 

501 

SW 

29-783 

29-725 

29-704   63-1 

551 

SW  by  S 

30    29  537 

1 

29-519   29-559 

29552    59-4 

49-9 

WNW 
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KEW. 

GLASGOW. 

Barometer. 

TEMPERA- 
TURE. 

a-  a 

c  c 
_  z 

11 

Barometer. 

Tempera- 
ture. 

eg 

?! 

£5 

4 

4  a.m. 

10  a.m. 

4p.m. 

10  P.M. 

Max 

Min. 

6 

a 

4  a.m. 

10  A. M 

4  p.m. 

10  P.M. 

Max 

Min. 

- 

'£'> 

a 

5  s 

l 

29639 

29-057 

29-704 

29-738 

86-0 

55-6 

WbyN 

i 

29-496 

29-513 

29-549 

29-613 

59-1 

48-8 

w 

2 

29761 

29-858 

29-965 

30-085 

64-7 

511 

N'Wby  W 

2 

29-658 

29-755 

29-850 

29-987 

60-1 

44-3 

w 

3 

30-171 

30-281 

30-341 

30-391 

671 

49-0 

NWbyN 

3 

30-065 

30-158 

30-224 

30-224   57-8 

44-1 

w 

4 

30-415 

30-437 

30-400 

30-4)9 

70-2 

50-9 

SW 

4 

30-179 

30-207 

30-232 

30-283   591 

52-1 

wsw 

5 

30-394 

30-396 

30-321 

30-319 

79-7 

583 

SWbyS 

5 

30262 

30-274 

30-243 

3o-2o5    65-4 

50-9 

sw 

6 

30-289 

30-266 

30-175 

30198 

83-2 

576 

Calm 

6 

30-145 

30121 

30134 

30-162    62-3 

55'4 

sw 

7 

30-202 

30-222 

30-192 

3r243 

83-0 

59-9 

N 

' 

30-162 

30-185 

30-187 

30-165    62-1 

55-0 

sw 

8 

30  243 

30-256 

30-211 

30-315 

85-2 

591 

Calm 

8 

30161 

30-234 

30263 

30-354    71  1 

557 

w 

9 

30371 

30-414 

30-394 

30-464 

71-9 

55-0 

NEbyN 

9 

30-400 

30-441 

30-443 

30-500  1  72-1 

53-1 

NE 

10 

30-490 

30-511 

30-448 

30-482 

71-1 

50-2 

NEbyN 

10 

30-530 

30-542 

30-501 

30-514    75-8 

48-0 

NE 

11 

30-506 

30-497 

30-433 

30472 

78-2 

52-0 

NE 

11 

30-538 

30-528 

30-479 

30-505    81-4 

50- 1 

NNE 

12 

30-462 

30435 

30-386 

30-416 

793 

55-5 

NNE 

12 

30-492 

30-487 

30-445 

30-447  1  84-5 

53-1 

W 

13 

30-408 

30-373 

30-323 

30344 

78-7 

55-0 

X  by  E 

13 

30-456 

30-439 

30-395 

30*385    81-3 

50-3 

NNE 

14 

30-349 

30-328 

30-252 

3)-23i 

815 

560 

N 

I* 

30-369 

30-321 

30-263 

30-264  '  74-5 

56-9 

W 

15 

30-191 

30-214 

30-212 

30-196 

67-0 

529 

N  by  E 

15 

3.>-297 

30-289 

30-194 

30129 

68"4 

54-y 

w 

16 

30-133 

30-011 

29-926 

29-962 

75-6 

50-4 

WbyN 

16 

29-994 

29-952 

29-912 

29-886 

64-9 

54-3 

w 

17 

29-928 

29-883 

29-764 

29-726 

76-2 

55-2 

W  by  S 

17 

29-804 

29-658 

29-557 

29-517 

59-9 

543 

w 

18 

29-676 

29-711 

29751 

29-848 

725 

58-4 

W 

18 

29-474 

29-513 

29-549 

29-638 

62-9 

523 

w 

19 

29-906 

29-998 

30-037 

30-121 

74-1 

54-8 

WbyN 

19 

29-690 

29-766 

29-860 

. 

61-9 

50-3 

w 

20 

30-171 

30-178 

30-160 

30-187 

81-9 

58-4 

S  by  W 

20 

29-963 

29-986 

29-957 

29-917    62-3 

53  3 

NE 

21 

30-185 

30-199 

30-170 

30-194 

87-3 

SWbyS 

21 

29-889 

29-898 

29-903 

29-95.'    68-2 

58-4 

s 

22 

30-191 

30-166 

30-117 

30-181 

88-3 

58-7 

SWliyW 

22 

29-954 

29-975 

30-052 

30-152    631 

53  1 

wsw 

23 

30-184 

30-173 

30-113 

30-156 

78-3 

61-6 

NEby  N 

23 

30-150 

30-148 

30-10J 

30-088    oil 

51-2 

WSW 

24 

30- 131 

30-104 

29-993 

29-957 

81-8 

60-7 

E 

2i 

30-020 

29-968 

29-858 

29-:72   61-7 

512 

ssw 

25 

29-897 

29-873 

29-826 

29-861 

83-0 

'32-7 

SbyW 

25 

29-708 

29-086 

29-700 

29-701    67-2 

54-4 

sw 

26 

29-806 

29-825 

29-833 

29-915 

78-0 

59-8 

S 

26 

29-748 

29-746 

29-713 

29-729    64-4 

498 

NE 

27 

29-948 

29-944 

29947 

29962 

82-7 

58-0 

S  by  W 

27 

29-685 

29-694 

29748 

29-806    04-6 

590 

SW 

28 

29-963 

29-968 

29931 

29-984 

85-9 

61-9 

Calm 

28 

29-815 

29-872 

29-938 

30016    71-3 

58-3 

SW 

29 

29-966 

29-933 

29-791 

29-783 

87-7 

64-2 

E  by  N 

29 

30-024 

30-038 

29-933 

29-831    70-2 

57-1 

NE 

30 

29-865 

29-908 

29-942 

29995 

77-0 

61-4 

SbyW 

30 

29-710 

29-090 

29-726 

29-796  |  72-2 

595 

s 

31 

29  990 

29970 

29-958 

29-982 

81-1 

561 

S 

31 

29-849 

29-881 

29-843 

29-871    74-9 

599 

~E 

AUGUST,  1911. 


1 

29-938 

29-958 

29-972 

30-046 

80-6    57-9 

S 

1    29-808  i  29-801   29778 

29  851 

71-1 

60-1 

SSE 

2 

30094 

30-157 

30-103 

30-123 

779   57-6 

SWbyS 

2    29-901    29-972   29 

928 

29-862 

70-4 

57'5 

SW 

3 

30-084 

30-038 

29-973 

30-003 

75-2   59-8 

SbyW 

3    29-800    29-77' !   29 

7-41 

29-810   65-0 

55-2 

SW 

4 

29  997 

30011 

29-974 

29-974 

75-7   58-0 

SWbyW 

4    29-811    29836   29 

824 

29-778   668 

511 

SW 

5 

29899 

29-832 

29-769 

29-793 

75-9    60-0 

s" 

5    29-602   29-510   29 

531 

29-560   63-7 

54-1 

SSW 

6 

29870 

29-940 

29-950 

30-043 

749    55-8 

SW  by  S 

6    29-569    29619   29 

622 

29-761   64-3 

51-5 

sW 

7 

30-097 

30- 155   30-143 

30-209 

81-0   606 

SWbyS 

7    29-795 

29-891   29 

314 

29-955   67-0 

56-4 

SW 

8 

30203 

30-201 

30-104 

30-102 

87-9   57-3 

s 

S    29-989 

30-035   30 

024 

29-998    71-8 

60-6 

SSW 

9 

30-058 

30-036 

29-976 

30-004 

94-0   622 

SE  by  S 

9    29  952 

•J9-964   29 

997 

30-035   71-6 

58-3 

sw 

10 

30-047 

30-077 

30-057 

30-107 

802   615 

NE  by  N 

10    30-093 

30-148   30 

171 

30-220   69-7 

531 

W 

U 

30-079 

30-066 

29-994 

30-048 

85-2   60-9 

NE  byN 

11    30234 

30-222    30 

184 

30-202   65-9 

539 

NE 

12 

30-005 

29-970 

29-925 

30-007 

88-1   59-7 

Eby'.N 

12    30-165 

30-172   30 

130 

3' '-107 

65-2 

55'7 

NE 

13 

30-031 

30-072 

30-060 

30-lJO 

89-9   66-9 

E 

13    30-194 

30-222   30 

203 

30-239 

71-9 

57-4 

ENE 

14 

30-120 

30-134 

30-081 

30-127 

85-7    62-1 

NE  by  N 

14   30251 

30-255   30 

206 

30-208 

67-1 

55'3 

NE 

15 

30-119 

30-111 

30-071 

30-123 

74-4   57-8 

Nby  E 

15   30-164 

30-154   30 

102 

30-120 

73-3 

51-8 

E 

16 

30119 

30-134 

30-107 

30-150 

74-7   52-0 

N 

16    30-100 

30-100   30 

'  '75 

30-099 

71-9 

50-1 

N 

17 

30-153 

30-146 

30-068 

30-061 

81-5   58-3 

SWby  W 

17    30-065 

30-027   29 

955 

29-904 

74-6 

50-0 

WSW 

18 

30-002 

29-967 

29-8s2 

29-887 

80-5   58-8 

SW 

18    29-856 

29-889   29 

29-891 

67-6 

58-0 

w 

19 

29-881 

29-667 

29-782 

29794 

79-0   58-2 

E  by  S 

19    29-860 

29-824   29 

704 

29-735 

64-9 

574 

NE 

20 

29756 

29-725 

29-625 

29-586 

83-8   583 

ENE 

20    29706    29-708   29 

667 

29-678   68-9 

54-8 

W 

21 

29-526 

29  555 

29  531 

29-579 

720   62-2 

S 

21    29-638 

29-649   29 

642 

29-722 

67-7 

54-3 

ENE 

22 

29-608 

29-663 

29-695 

29-772 

67-7   57-4 

NE  byN 

22    29741 

29-790   29 

786 

29-797 

63  5 

52-9 

NE 

23 

29783 

29-834 

29-833 

29-856 

69-3   55-4 

NNE 

23    29-800   29-808   29 

785 

29746 

63-8 

4S-3 

WSW 

24 

29-816 

29780 

2:-747 

29-769 

71  7   559 

SWbyS 

24   29-652   29.520   29 

392 

29-419 

62-9 

51-7 

SE 

25 

29-787    29-820 

29-837 

29-928 

72-1   562 

wsw 

25    29-477   29-542   29 

568 

29-670 

64-1 

56-1 

SW 

26 

29-953   29  992 

29-987 

29-986 

72-5   53-3 

WSW 

26    29696    29'675   29 

628 

29-656 

61-7 

55-2 

SSW 

27 

29973   29-988 

29-932 

29-923 

74-0   61-9 

S  by  W 

27    29-709    29-744    29 

688 

29-682 

64-6 

53-1 

SW 

28 

29-881   29-888 

29  898 

29-911 

71-4   57-2 

W 

28    29-651    29-889   29 

623 

29-606 

67-2 

551 

SW 

29 

29-945   30009 

30-019 

30-100 

71-4   568 

3W  by  W 

29    29  579   29-674   29 

78] 

29-920 

621 

53-4 

wsv 

30 

30-123   30-171 

30-144 

30-228 

74-2   54-4 

W  by  N 

30    30-014   30090   30 

082 

30-076 

63-6 

46-3 

wsv 

31 

30-229 

30-238 

30-148 

30-156 

72-0   48-0 

SW 

31    29-998 

29-903   29 

" 

29-756 

59-9 

54-0 

sw 

1 1 
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KKU. 

GLASGOW. 

Babomki  1 

eg 
a  ° 

J" 

B| 

Babomi  i  t  B. 

1  t  11  it  i:  a 
TL'IIE. 

I-JJ 

I 

5  l 

d 

4  A.M. 

10a. M- 

I  P.M. 

lOp.M. 

M.i  • 

-J 

_ 

10a.m. 

4  p.m. 

10  p.m. 

Mm. 

1 

30  189 

30077 

30081 

;,ii.; 

l    20-771 

85*1 

55-9 

8W 

2 

80-121 

51-6 

.SWl.vS 

2    20-849 

551 

BW 

3 

30-168 

71  8 

NK 

3 

10-244 

62-7 

535 

wsw 

4 

30-120 

76-0 

57'0 

C.liu 

4 

30  217 

80-076 

45-2 

wsw 

5 

30  106 

30-179 

7  s  -1 

N  by  E 

5 

30-052 

80-118 

30'1S8 

54-3 

BW 

6 

30-231 

30-242 

30-161 

30  182 

82-9 

51-0 

s\V  by  8 

6 

30-100 

30  003 

80  118 

56-2 

WBM 

7 

30164 

30-164 

10  "77 

87-2 

52  ' 

W  l.vN 

7 

30-070 

30  034 

83  l 

53-1 

w 

8 

30  040 

29-997 

87-7 

52-4 

S  by  W 

8 

29-952 

29-076   30-027 

621 

511 

\Y 

9 

30-001 

67-2 

57-5 

NE  byN 

9 

30061 

60-6 

44-5 

E 

10 

30  L01 

30-134 

30-060 

:: iO 

75-0 

BE 

10 

30-051 

20-055 

',7-1 

473 

N 

11 

30000 

29-935 

29-964 

82-3 

54-7 

BSE 

11 

20-002 

54-3 

w>w 

12 

29-833 

29  324 

55-2 

8  by  W 

12 

30-01] 

496 

NE 

13 

29-910 

29-978 

Calm 

13 

29-896 

:;.,n:;i, 

58-2 

451 

W 

14 

30069 

N 

14 

80-127 

N  W 

15 

30-108 

80  133 

17-0 

N 

15 

30-21] 

30-318 

,"i7-.: 

431 

N 

16 

80-256 

30-216 

I.J'I 

N 

16 

30-820 

10-250 

55-6 

U  :, 

NE 

17 

i.;.. 

X  by  W 

17 

30208 

10-222 

60-1 

489 

WNW 

18 

30-345 

12  'i 

W 

18 

30-164 

30126 

30-061    20-078 

- 

53-5 

W 

19 

80-133 

SWl.vS 

19 

29-754 

29  557    20-307 

sw 

20 

29-554 

29-494 

29-379 

649 

50-6 

ssw 

20 

20-21]    - 

568 

w 

21 

29-362 

29-428 

29-481 

29-612 

610 

46-0 

WSW 

21 

29-381 

552 

37-1 

NW 

22 

29700 

29-804 

29-801 

:    61-1 

39-9 

Calm 

22 

- 

29-675 

573 

- 

23 

29-777 

29-776    65-1 

41-2 

S 

23 

29-545 

29-487 

29-451    20-517 

60-2 

52-2 

SSE 

24 

29  710 

30-015 

64-7 

WNW 

21 

29-580 

47-5 

SW 

25 

29-949 

66-3 

121 

Sbj  W 

29-874 

29-706 

569 

14-5 

s 

26 

30- 109 

67-3 

52-2 

W  by  S 

26 

29-746 

29804 

29-784 

489 

ssw 

27 

30171 

30-138 

68-1 

497 

W 

27 

29-847 

29-870 

20-010 

576 

439 

SW 

28 

30-174 

460 

W 

28 

29-902 

20-047 

545 

418 

w 

29 

30-198 

30-216 

- 

400 

WNW 

29 

30-010 

30-062 

29-S94 

50-9 

40-9 

WNW 

30    29823 

29-639 

29-848 

59-9 

15-9   NW  iy.N 

30 

29793 

29992 

30122 

30-245 

52  0 

371 

N 

OCTOBER,  1911. 


1 

30-120 

30-211    80-210 

30-233   52 

N  by  W 

1 

30-270 

30-314 

30-247 

51-9 

36-4 

W 

2 

30155 

20-051 

29-845 

- 

N  W 

2 

30-108 

30-034 

29-854 

20  314 

50-3 

41-0 

WSW 

3 

29-757 

29-831   29-827 

29-892 

55-5   4  1-6 

NK  bj  N 

3 

29945 

30-032 

30-104 

531 

435 

N 

4 

29  876 

29-856    29-825 

29-919 

' 

N* 

4 

30-104 

30-130 

30119 

30-227 

52-9 

NNE 

5 

29  915 

29-999    . 

29  952 

58-0   47-3 

NK  byN 

5 

30233 

30-221 

30-119 

30*120 

529 

40-3 

WSW 

6 

29-959 

57*9 

46-9 

K  byN 

6 

30-169 

30-215 

30-185 

52-4 

45-8 

ENE   i 

7 

538 

45-8 

N 

7 

30-082 

29-863 

_'!' '^.; 

51  0 

415 

N 

8 

30-051 

80-143 

394 

N  by  K 

8 

29-916 

30068 

30-171 

30-305 

54-9 

434 

NE 
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TUE  NORTH  UF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


ANNUAL  TiEPOBT  OF  THE  COUNCIL,  1911-1912. 


The  Institute  has  sustained  great  loss  through  the  death  of 
Mr.  Thomas  Walter  Benson,  a  past-president  of  the  Institute, 

and  a  member  since  the  year  1800 ;  through  the  death  of  Mr. 
Cuthbert  Berkley,  for  many  years  a  vice-president,  and  one  of 
its  original  members:  through  the  death  of  Mr.  William  Henry 
Pickering,  H.M.  Inspector  of  Mines,  an  honorary  member. 
whose  heroism  resulted  in  his  tragic  death  at  the  recent  explosion 
a1  the  Cadeby  Main  Pit;  through  the  death  of  Mr.  Joseph 
Dickinson,  late  H.M.  Inspector  of  Mines,  an  honorary  member, 
who  had  been  connected  with  the  Institute  since  the  year  1852; 
and  through  the  death  of  Mr.  Joseph  Samuel  Martin,  I.S.O., 
an  honorary  member. 

The  following  table  shows  the  progress  of  the  membership 
during  recent  years  : — 


Year  ending  August  1st. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

Honorary  members 

25 

21 

21 

22 

26 

27 

24 

Members 

931 

903 

942 

935 

926 

921 

893 

Associate  members 

114 

108 

105 

103 

106 

107 

101 

Associates    ... 

190 

194 

209 

210 

214 

209 

204 

Students 

56 

47 

48 

54 

54 

43 

43 

Subscribers 

33 

34 

33 

34 

35 

35 

33 

Totals 

1,349 

1,307 

1,358 

1,358 

1,361 

1,342 

1,298 

The  somewhat  large  decrease  in  the  membership  is  a  matter 
for  regret,  and  is  due  to  the  exceptional  number  of  deaths  and 
resignations.  The  additions  to  the  register  number  61,  and  the 
Losses  by  death,  resignation,  etc.,  105. 

The  deaths  (24)  include  the  following: — Honorary  memhere  : 
Joseph  Dickinson,  Joseph  Samuel  Martin.  I.S.O.,  and  William 
Henry  Pickering.  Members:  Matthew  Wilson  Barker,  Thomas 
Walter  Benson,  Cuthbert  Berkley,  Jonathan  Dixon,  George 
Henry  Oough,  Isaac  John  Hopwood,  Kingsley  Hopwood,  William 
James  Joicey,  Percy  Howard  -Jones,  Christopher  Liddell,  Alfred 
T.  Metcalf,  Richard  Walker  Moore,  John  Nevin,  John  Padhury, 
John  Plummer,  George  Scoular,  John  Thomson  and  Cornelius 
Widdas.  Associate  members:  Henry  Montagu  James  and 
Oswald  Walmesley.     Associate:  Benjamin  Mason. 

The    resignations    (55)   include    the    following : — Members : 
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Harold  Vivian  Atliron,  Hdward  Trenholm  Bailey,  Matthew  John 
Bates,  Alburto  Bement,  William  John  Charlton,  Emiliano  de  la 
(Hi/  y  Diaz,  Charles  Henrj  Davis,  Lewis  Evans,  John  Breedon 
Everard,  John  Flint,  Richard  Elarle,  Richard  Algeo  Howe, 
Joseph  llt'in\  Evey,  Robert  Inn,'-.  George  Roberl  Kyle.  John 
Stewart  MacArthur,  Thomas  Pascoe,  Qeorge  Arthui  Pingstone, 
William  Frederick  Price,  Eloberl  Dobson  Robinson,  Robert  Rich 
Sharp,  Thomas  Slinn,  Francis  il.  Spencer,  Artlnu  James 
Stevens,  Arthur  Hovej  Storrs,  Allied  Thompson,  William 
Shakspeare  Welton,  Percj  Graham  Buchanan  Westmacott, 
Edward  Septimus  Wight,  James  Wilson  Williams,  Nathaniel 
Wilson  ami  Harben  Roberl  Young.  Associate  members:  George 
Blagdon,  Frederick  Elford  Gulley,  Scotl  Gunn,  Francis  Hoste- 
Turner,  James  Stephen  Jeans,  James  Cartmell  Ridley,  John 
Oliver  Scott,  Guy  Simonds,  James  Valentine  and  Ralph  Lewis 
Wedgwood,  Associates:  Thomas  Bowes,  Cuthberl  Hale  Jirail-- 
tord.  Vim-cut  Evans,  Henry  Moore  Hudspeth,  Thomas  Hughes, 
Henry  .Marshall  linric,  Laurance  Wylam  Potts,  Hugh  Wilson 
and  John  Edward  Young.  Students:  Ralph  Huggup  and  Philip 
I!.  H.  Wrightson.  Subscribers:  Hetton  Coal  Company  and 
Societe  Houilliere  de  Lievin  (Pas-de-Calais). 

The  Library  bas  been  maintained  in  an  efficient  condition 
during  the  year:  the  additions,  bj  donation,  exchange  and  pur- 
chase, include  660  hound  volumes  and  21  pamphlets,  reports,  etc. ; 
and  the  Libary  now  contains  about  13,599  volumes  and  443  un- 
bound pamphlets.  A  card-catalogue  of  the  books,  etc.,  contained 
in  the  Library  renders  them  easily  available  tor  reference. 

Members  would  render  useful  service  to  the  profession  by 
the  presentation  of  books,  reports,  plans,  etc.,  to  the  Institute, 
to  lie  preserved  in  the  Library,  and  thereby  become  available  for 
reference. 

An  exchange  of  Transactions  has  been  arranged,  during  the 
year,  with  the  Hull  Scientific  and  Field  Naturalists'  Club. 

The  gallery  of  portraits  has  been  added  to  during  the  year, 
Mr.  Frederick  Berkley  Matthews  having  presented  a  portrait  of 
the   late  Mr.   Cuthbert  Berkley. 

The  course  of  lectures  for  colliery  engineers,  enginewrights 
and  apprentice  mechanics  have  been  continued  at  Armstrong 
College,  Newcastle-upon-Tyne.  The  lectures  are  delivered  on 
Saturday  afternoons,  and  the  three  years"  course  embraces,  the 
following  subjects  :  — 

1912-1913.  Michaelmas  Term,  (1)  Machine  Drawing,  and  (2)  The  Chemistry 
of  Fuel.  Epiphany  Term,  (3)  Strength  of  Materials  (with  experimental  illustra- 
tions^, ami  (4)  Experimental  .Mechanics. 

1913-1914.  Michaelmas  Term,  (5)  The  Steam-engine,  and  (6)  Theoretical 
Electricity.  Epiphany  Term,  (7)  Electrical  Engineering,  and  (8)  Haulage  and 
Winding. 

1914-1915.  Michaelmas  Term,  (9)  Transmission  of  Power,  ind  (10)  Pumping 
and  Ventilation.  Epiphany  Term,  (11)  Metallurgy  of  Iron  and  Steel,  and  (12) 
Mining  Machinery  (mainly  machinery  used  underground). 

Several  colliery-owners  have  paid  the  fees  (£1  10s.  per  annum) 
and    railway    expenses    of    pupils    attending    the    classes    from 
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their  collieries.  During  the  past  year,  the  lectures  of  the 
Michaelmas  Term  on  Transmission  of  Power  were  attended  by  32 
students,  ;md  on  Pumping  and  Ventilation  by  *J'J  students,  31  of 
whom  sat  for  examination  and  22  passed;  and  during  the 
Epiphany  Term,  the  lectures  on  the  Metallurgy  of  Iron  and  Steel 
were  attended  by  30  students,  and  on  Mining  Machinery  by  32 
students,  28  of  whom  sat  for  examination  and  21  passed. 
Certificates  have  been  awarded  to  the  following  students,  who 
have  completed  the  three  years'  course:  Messrs.  G.  W.  Bell, 
R.  0.  Carr,  W.  Grey,  E.  T.  Hardy  and  J.  J.  H.  Jefferson.  The 
first  and  second  prizes  for  the  session  1911-1912  have  been 
awarded  to  Messrs.  E.  T.  Hardy  and  F.  Scott  respectively. 

Mr.  Thomas  Douglas  continues  to  represent  the  Institute  as 
a  Governor  of  Armstrong  College,  and  Mr.  John  H.  Merivale,  in 
conjunction  with  the  President  (Mr.  M.  W.  Parrington),  repre- 
sents the  Institute  on  the  Council  of  the  College. 

Mr.  Thomas  Edgar  Jobling  continues  to  represent  the  Insti- 
tute upon  the  Board  of  Directors  of  the  Institute  and  Coal-trade 
Chambers   Company,    Limited. 

The  President  continues  a  Representative  Governor  upon  the 
Court  of  Governors  of  the  University  of  Durham  College  of  Medi- 
cine during  his  term  of  office. 

Prof.  George  Alexander  Louis  Lebour  will  represent  the  Insti- 
tute  at  the  Conference  of  Delegates  of  the  Corresponding  Societies 
of  the  British  Association  for  the  Advancement  of  Science,  to  be 
held  in  Dundee,  commencing  on  September  5th,  1912. 

The  Institute  is  represented  by  the  President  and  Honorary 
Secretary  on  the  Provisional  Committee  for  the  proposed  Exhibi- 
tion to  be  held  in  Xewcastle-upon-Tyne  in  the  year  1914. 

The  next  International  Congress  of  Mining,  Metallurgy, 
Applied  Mechanics  and  Practical  Geology  will  be  held  in  England 
in  the  year  1915,  and  is,  through  The  Institution  of  Mining 
Engineers,  receiving  the  support  of  the  Institute. 

The  representatives  of  the  Institute  upon  the  Council  of  The 
Institution  of  Mining  Engineers  during  the  past  year  were  as 
follows: — Messrs.  R.  S.  Anderson,  William  Armstrong,  W.  C. 
Blackett,  W.  Cochran  Carr.  Frank  Coulson,  Mark  Ford,  T.  E. 
Forster,  J.  TY\  Frvar,  Reginald  Guthrie,  Samuel  Hare,  A.  M. 
Hedley,  T.  E.  Jobling,  J.  P.  Kirkup,  Philip  Kirkup,  C.  C. 
Leach,  Henry  Louis,  John  H.  Merivale,  TV.  C.  Mountain,  R.  E. 
Orrisby,  M.  W.  Parrington.  J.  J.  Prest,  F.  R.  Simpson,  John 
Simpson,  J.  B.  Simpson  and  J.  G.  Weeks. 

Under  the  will  of  the  late  Mr.  John  Daglish,  funds  have 
been  placed  at  the  disposal  of  Armstrong  College  for  founding  a 
Travelling  Fellowship,  to  be  called  the  "  Daglish  "  Fellowship. 
candidates  for  which  must  be  nominated  by  the  Institute.  jSo 
application  was  made  for  the  Fellowship  for  the  current  year. 

G.  C.  Greenwell  gold,  silver  and  bronze  medals  may  be 
awarded  anually  for  approved  papers  "recording  the  results  of 
experience  of  interest  in  mining,  and  especially  where  deductions 
and  practical  suggestions  are  made  by  the  writer  for  the  avoid- 
ance of  accidents  in  mines.*' 
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Prizes  have  been   awarded   to  the  writers  of  i li<-   following 
papers,  communicated  to  the  members  during  the   year  1911- 

"The    Use  of   X    Rays  in   the    Examination   of  Coal."      liy  Dr.   Frederic 

Charles  Garrett,  M.I.M.E.,  and  Mr.  l>-  C,  Barton. 
"The    Holmes-Ralph    Qas-detecting    Portable   Eleotrio    Lamp."      liy    sir. 

I  leorge  J.  Ralph. 

The  papers  printed  in  the  Transactiom  during  the  year  are 
as  follows  : 

"Miners'  Baths."       By    Messrs.    Sarrison   Francis    Bnlinan,   M.I.M.E.,   ami 

William  Brumwell  Wilson,  M.I.M.E. 
"The   Use  of   X    Kays   in  the    Examination   of  Coal."       By  Dr.    Frederic 

Charles  Garrett,  M.I.M.E.,  and  Mr.  R.  C.  Barton. 
"The  Working  of  the  Thick  Coal-seams  of  Upper  Silesia. "     By   Mr.   Berent 

Conrad  Gnllachsen,  M.I.M.E. 
••  The  Holmes-Ralph  Gas-detecting  Portable  Electric  Lamp."     By  Mr.  George 

.1.  Ralph. 
••  Experiments    on    Liquid    Mixtures    for    Laving    Coal-dust."      By    Prof. 

W.  M.  Thornton,  Hon.  M.I.M.E. 
••  Easington  Colliery." 

An  excursion  meeting  was  held  al  Easington  Colliery  upon 
July  L2th,  L912,  and  the  thanks  of  the  [nstitute  have  been  sent 
t'i  tlit-  Easingtori  Coal  Company,  Limited. 

The  Committee  appointed,  with  Mr.  Stanley  Smith  as 
Secretary,  to  reporl  upon  the  Carl iferous  Limestone  Forma- 
tion of  the  North  oi  England,  with  Special  Reference  to  its  Coal 
Resources,  lias  completed  its  investigations,  and  the  report  will 
be  published  during  the  course  of  the  aexi  month. 

The  following  gentlemen  have,  during  the  year,  presented  one 
or  more  lamps  towards  the  collection  which  the  Council  are  form- 
ing to  replace  that  destroyed  by  tire  at  the  Brussels  Exhibition : ■ 
Messrs.   Cuthbert   Berkley,    W.   C.    Blackett,   J.   A.   Dixon.   Ii. 
Polwarth  and  Stephen  Southern  (through  Mr.  Hugh  Sterling). 

The  rooms  of  the  Institute  have  been  used,  during  the  year, 
by  the  Newcastle-upon-Tyne  Association  of  Students  of  The 
Institution  of  Civil  Engineers;  the  Newcastle-upon-Tyne 
Economic  Society:  the  Northumberland  and  Durham  Provincial 
Committee  of  the  Surveyors5  Institution:  the  Foremen's  Mutual 
Benefit  Society:  the  .North  of  England  Gas  Managers'  Associa- 
tion :  the  St.  John  Ambulance  Brigade;  The  North  of  England 
Horticultural  Society:  and  the  North-east  Coast  Association  of 
( 'haltered   Secretaries. 

The  Council,  in  reporting  that  the  North-eastern  Railway 
Company  had  granted  reduced  railway-fares  to  members  attend- 
ing general  or  excursion  meetings  of  the  Institute,  expressed  the 

hope  that  the  conclusion  would  lead  to  an  increased  attendance 
at  the  meetings.  They  regret  that  no  material  increase  has  re- 
sulted, hut  trust  thai  in  the  future  a  larger  number  of  members 
will  avail  themselves  of  the  privilege. 

The  Institution  of  Mining  Engineers  has  now  entered  upon 
its  twenty-fourth  year,  and  the  members  are  to  be  congratulated 
upon  its  continued  success.  Meetings  were  held  in  Cardiff  in 
September,  1911,  and  in  London  in  June,  1912. 
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ANNUAL   REPORT   OF  THE  FINANCE   COMMITTEE, 

1911-1912. 

The  Finance  Committee  submit  herewith  a  statement  of 
accounts  for  the  twelve  months  ending  June  30th,  1912,  duly 
audited. 

The  total  receipts  were  £2,880  Is.  5d.  Of  this  amount,  £27 
was  paid  for  life-compositions  in  lieu  of  annual  subscriptions, 
and  £32  15s.  as  subscriptions  in  advance,  leaving  £2,820  6s.  5d. 
as  the  ordinary  income  of  the  year,  compared  with  £2,941  8s.  4d. 
in  the  previous  year,  which,  however,  included  the  sum  of  £100, 
received  for  the  safety-lamps  destroyed  by  fire  at  the  Brussels 
Exhibition.  The  amount  received  for  ordinary  current-year 
subscriptions  was  £2,144  8s.,  and  arrears  £264  14s.,  as  against 
£2,209  Is.  and  £230  13s.  respectively  in  the  year  1910-1911. 
Transactions  sold  realised  £17  3s.  7d..  as  compared  with 
£•'51  2s.  8d.  in  the  earlier  period:  and  the  sum  received  for 
interest  on  investment-  was  £•'594  0s.  10d.,  the  amount  in  the 
former  year  being  £;j70  lis.  8d. 

The  expenditure  was  £2,537  9s.,  that  for  the  previous 
year  having  been  £2,651  8s.  lOd.  Decreases  are  shown  in  the 
contributions  to  The  Institution  of  Mining  Engineers  and  the 
expenses  of  the  Committee  appointed  to  Report  upon  the 
Carboniferous  Limestone  Formation  of  the  North  of  England, 
with  Special  Reference  to  its  Coal  Resources,  and  small  increases 
for  salaries  and  wages. 

From  the  above  figures  it  will  be  seen  that  the  balance  of 
income  over  expenditure  was  £342  12s.  5d.,  and  adding  to  this 
the  amount  of  £31  10s.  6d.,  brought  forward  from  the  previous 
year,  leaves  a  credit  balance  of  £374  2s.  lid. 

The  names  of  26  persons  have  been  struck  off  the  member- 
ship list  in  consequence  of  non-payment  of  subscriptions.  The 
amount  of  subscriptions  written  off  was  £173  5s.,  of  which 
£109  10s.  was  for  sums  due  for  the  year  1911-1912,  and  £63  15s. 
for  arrears.  It  is  probable  that  a  considerable  proportion  of 
these  amounts  will  be  recovered  and  credited  in  future  years. 
Of  the  amount  previously  written  off  £65  Is.  was  recovered 
during  the  past  year. 

John  Simpson,   Vice-President. 
August  ord,  1912. 
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To  balance  in  Treasurer's  bands         ...        ...        88    7    4 

Less,  due  to  bankers         ...        ...        ...        57  L8  in 


80  L3    8 

outstanding  accounts  due  from  authors  for  excerpts  ,.  17    <> 


Juno  30th,   L912. 

To  dividend  of  7k  per  cent,  on  207  Bhares  of  £20  each  in 
the  Institute  and  Coal-trade  Chambers  Company, 
Limited,  for  the  year  ending  June  30th,  1912        ...       310  10    0 

,,    interest  on  mortgage  of  £1,400  with  the  Institute  and 

Coal-trade  Chambers  Company,  Limited      ...         ...         19    0    0 

..  dividend  <>u  £340  consolidated  5  per  cent,  preference 
Btock  of  the  Newcastle  and  Gateshead  Water 
Company  ...         ...         ...         ...         ...         ...         16    0     2 

..    dividend  on  £450  ordinary  -tuck  of  the  Newcastle  and 

Gateshead  Gas  Company         ...         ...         ...         ...         18  lo    8 

To  Bales  of  Transactions 

To  Subscriptions  fok  1911-1912,  as  follows: — 

727  members     @  £2  2s. 

80  associate  members  ...         ...  @  £2  2s. 

176  associates   ...         ...  ...         ...  @  £1  5s. 

27  students      ...  ...  ...  ...  <5>  £1  5s. 

33  new  members        ...        ...         ...  (5  £2  2s. 

8  new  associate  members    ...         ...  @  £2  2s. 

6  new  associates       ...  ...  ...  (a>  £1  5s. 

14  new  students         ...         ...         ...  @  £1  5s. 

34  subscribing  firms  ... 

2.172  19     0 
Less,  subscriptions  for  current   year  paid  in  advance 

at  the  end  of  last  year...  ...         ...         ...         28  11     0 

1  new  member,  paid  a  life-composition     ... 

Add,  arrears  received 

2,436     2    0 

Add,   subscriptions    paid    in    advance    during  current 

>car         32   15     0 


31    10     6 


3:  u 
17 

(1  ill 

3     7 

1,526  1  1 

ii 

168    0 

0 

220     0 

0 

33   15 

0 

69     6 

0 

L6  Hi 

0 

7  10 

0 

17  10 

0 
0 

2,059  11 

113     8 

0 

2,111      8 
27    0 

0 
0 

2,171     8 
264  14 

0 
0 

2,168  17     0 


£2,911  11  11 
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June  30th,  1912. 
By  salaries  and  wages 
.,  insurance 
.,  rent,  rates,  and  taxes 
.,  heating,  lighting,  etc. 
„  furniture  and  repairs 
,,  bankers'  charges     ... 
.,  library 

,,  printing,  stationery,  etc.    ... 
,,  postages,  etc. 
,,  incidental  expenses 
.,  travelling  expenses 
.,  prizes  for  papers     ... 
.,  reporting  of  general  meetings 
.,  Committee  to  Report  upon  the  Carboniferous  Limestone 

Formation  of  the  North  of  England,  with  Special 

Reference  to  its  Coal  Resources 
,,  expenses  of  meetings 


By  The  Institution  of  Mining  Engineers 


Guarantee  Fund 


Less,  amounts  paid  by  authors  for  excerpts 


£    6. 

d. 

512  18 

8 

14  0 

1 

34  1 

4 

38  7 

6 

14  16 

6 

21  0 

0 

22  1 

1 

198  17 

0 

73  19 

2 

88  0 

II 

22  0 

3 

11  11 

0 

12  12 

0 

14  0 

0 

1  1 

0 
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1,252 
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1.459     4     0 
1     1     6 


s.   d. 


1,079     6     H 


1,458     2     6 


By  balance  of  account  at  bankers      ...         ...       293 

,,         ..        in  Treasurer's  hands       ...  ...         80 


„  outstanding  accounts  due  from  authors  for  excerpts  ... 


373 


II 
0 


2,537     9     0 


374     2  11 
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I                                                        ACCOUOT 
Die.  Iiik  Tukasuheu  oi    Tin.   NOB Iv...i\m>    [JTSTITI  i  i.   01    Mimm; 


L'       s.    (1.       £       h.    d.        £       s.    d. 

To  :»iil  memben, 

51  of  whom  have  paid  life-compositions. 

B70 

1  not  included  in  printed  list. 

S7I  @£2  2s 1,829     J     ii 

To  1<»7  associate  members, 

;i  of  whom  have  paid  Life-compositions. 

98  @  £2  2s 205  16     0 

To  209  associates, 

1  of  whom  lias  paid  a  life-composition. 

208 
i!  paid  as  members. 

206  @  £1  5» 267  lo    0 

To     13  students. 

1  not  included  in  printed  list. 

H                                                          @  £1  5s 55     0  0 

To     35  subscribing  tinns              123  18  0 

To     33  new  members  @  £2  2s.         69     6     0 

1      .,         „        paid  a  life-composition.  27    0    0 

To       8  new  associate  members              @  £2  2s 16  16  0 

To       6  new  associates                                @  £1  5s 7  10  0 

To     It  new  students  @  £1  5s 17   10     0 

138     2     0 

To  arrears,  as  per  balance-sheet,  1910-1911 273  18     0 

A dd,  arrears  considered  irrecoverable,  but  since  paid    ...         65     1     0 

338  19     0 


2,471     6     0 


96    6    0 


2,948     7     0 
To  subscriptions  paid  in  advance  during  the  current  year 32  15     0 


£2,981     2     0 
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£      s.   d. 

By  727  members,  paid @  £2  2s.  1,526  14     0 

110         ,,  unpaid  ...  (w  £2  2s.  

5  „  resigned  ...  (Si  £2  2s.  

1         ,,  excused  payment       (w  £2  2s.  

10         „  dead @  £2  2s 

18         „  struck  off  list  @  £2  2s 

871 

By    80  associate  members,  paid  @  £2  2s.  168     0     0  

12         „  „        unpaid  @  £2  2s 25     4     0  

3  ..  ..        resigned  @  £2  2s 6     6     0 

1  „  ..        dead  @£2  2s 2     2     0 

2  „  .,        struck  off  list  @  £2  2s 4     4     0 

98 

By  176  associates,  paid @  £1  5s.       220     0     0 

20         ,.  unpaid  ...  @  £1  5s 

2         ,.  resigned  ...  @  £1  5s.  

1         ..  excused  payment      (q   £1  5s.  

1  .,  dead  ...  @  £1  5s  

6  ,  struck  off  list  @  £1  5s 

206 

By    27  stndiuts,  paid      @  £1  5s.         33  15     0  

15         „  unpaid  ...  @  £1  os.  18  15     0  

2  „  resigned  ...  %  £1  os :'  ]U     0 

41 

By    34  subscribing  firms,  paid  ...  ...        113     8     0  

1  ,.  .,       resigned       ...  ..  10  10     0 

35 

By    33  new  members,  paid       ...         @  £2  2s.         69     6     0  

1     ,,  ,,  paid  a  life-composition  27     0     0  

By      8  new  associate  members,  paid    (w  £2  2s.         16  16     0  

By      6  new  associates,  paid      ...  @  £1  5s.  7  10     0  

By    14  new  students,  paid         ...         @,  £1  5s.         17  10     0  
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2  10 
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1  5 
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0 
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2,199  19  0  299  19     0       109  10     0 
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2,464  13  0 
By  subscriptions  paid  in  advance  during   tbe 

current  year      ...         ...         ...         ...         32  15  0  

2,497    8  0  310    9    0      173     5    0 
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LIST    OF    COMMITTEES. 


LIST  OF  COMMITTEES  APPOINTED  BY  THE  COUNCIL, 

1912-1913. 


Mr.  R.  Donald  Bain. 
Mr.  W.  Cochran  Care. 
Mr.  Thomas  Douglas. 
Mr.  T.  E.  Forster. 


Finance  Comm  ibtt  t . 

Mr.  T.  Y.  Greener. 

Mr.  T.  E.  Joblino. 

Mr.  George  May. 

Mr.  C.   B.   Palmer. 

Mr.  M.  \V.  Parrington. 


Mr.   J.   J.  Prest. 

Mr.  John  Simpson. 

Mr.  J.  B.  Simpson. 

Mr.   J.  G.  Weeks. 


Mr.  R.  Donald  Bain. 

Mr.  W.  Cochran  Case. 

Mr.  Thomas  Douglas. 

Mr.  T.   E.  Forster. 


Arrears  Committee. 
Mr.  T.  Y.  Greener. 
Mr.  T.  E.  Jobling. 
Mr.   George  May. 
Mr.  C.  B.  Palmer. 
Mr.  M.  W.  Parrington. 


Mr.  J.  J.   Pre-t. 
Mr.  John  Simpson. 
Mr.  J.  B.  Simpson. 
Mi.  J.  <t.   Weeks. 


Mr.  R.  S.  Anderson. 

Mr.  J.  B.  Atkinson. 

Mr.  Frank  Coulson. 

Mr.  Benjamin  Dodd. 

Mr.  Mark  Ford. 


Library  Committee. 

Mr.  T.  E.  Forster. 
Mr.  A.  M.   Hedley. 
Mr.    A.   C.    Kayll. 
Mr.  Austin  Kirkup. 
Prof.  Henry  Louis. 


Mr.  George  May. 
Mr.   F.   R.   Simpson. 
Mr.  John  Simpson. 
Mr.  J.  G.   Weeks. 


Mr.  J.  B.  Atkinson. 
Mr.  T.  E.   Forster. 
Mr.   Samuel  Hare. 


Prizes  Committee. 

Mr.   C  C  Leach. 
Prof.  Henry  Lot  i-. 
Mr.  A.  D.  Nicholson. 
Mr.  J.  H.  Nicholson. 


Mr.  John  Simpson. 
Mr.  J.  G.  Weeks. 
Mr.  E.  Seymour  Wood. 


Selection  and  Editing  of  Papers  Committee. 
Mr.  J.  B    Atkinson.  Mr.  T.    E.  Forster.  Prof.  Henry  Louis. 

Prof.  P.  Phillips  Bedson.      Mr.  Philip   Kirkop.  Mr.  W.  C  Mountain. 

Mr.   H.   F.    Bulman.  Prof.  G.  A.  L.  Lebour.  Mr.  J.  (4.  Weeks. 


N.B.  —The  President  is  ex-officio  on  all  Committees. 


REPRESENTATIVES    OX    THE    COUXCIL     OF    THE 

INSTITUTION    OF   MIXING    ENGINEERS, 

1912-1913. 


Mr.  R.  S.  Anderson. 
Mr.  J.  B.  Atkinson. 
Mr.  W.  C.  Blackett. 
Mr.  W.  Cochran  Carr. 
Mr.  Benjamin  Dodd. 
Mr.  J.  W.  Fryar. 
Mr.  T.  Y.  Greener. 
Mr.  Reginald  Guthrie. 


Mr.  Samuel  Hare. 
Mr.   T.   E.  Joblin-g. 
Mr.  J.  P.  Kirkup. 
Mr.  Philip  Kirkup. 
Mr.  C.  C.  Leach. 
Prof.  Henry  Louis. 
Mr.  John  H.  Meriyai.e. 
Mr.  W.  C.  Mountain. 
Mr.  A.  D.  Nicholson. 


Mr.  J.  H.  Nicholson. 
Mr.  R.  E.  Ornsbt. 
Mr.  C.  B.  Palmer. 

Mr.  Walter  Rowley. 
Mr.  F.  R,  Simpson. 
Mr.  J.  G.  Weeks. 
Mr.  W.  B.  Wilson. 
Mr.  E.  Seymour  Wood. 


\vi  OPFICBUS. 


OFFICERS,     1912-191:* 


PAST-PRES1DEN  I-  {•x-offuio). 

mi   LINDSAY  Wool),  Hart.,  Th<-  H.  rmitage.  Chester-le-Street. 

M,.  JOHN  BELL  SIMPSON,  Bradlej  Hall.  Wvlam,  Northumberland. 

M,.  .\M>lsi>\  LANGHORNE  STEAVEN80N,  Durham. 

Mr.  THOMAS  DOUGLAS,  The  Garth,  Darlington. 

Mr.  GEORGE  MAY.  Clervaus  Castle,  Croft,  Darlington. 

Mr.  WILLIAM    ARMSTRONG,  Blmfield  Lodge,  Oosforth,  Newcastle-upon-Tyne. 

Mr.  JOHN  GEORGE  WEEKS,  Bedlington,  Northumberland. 

Mr.  WILLIAM  OUTTERSON  WOOD,  South  Hetton,  Sunderland. 

Mr.  JOHN   II  HUMAN  MERIVALE,  Togston  Hall,  Aeklington,  Northumberland. 

Mr.  THOMAS  EMERSON  PORSTER,  3,  Eldon  Square,  Newcastle-upon-Tyne. 

Mi.  MATTHEW  WILLIAM  PARRINGTOX,  Wearmouth  Colliery,  Sunderland. 

PRESIDFNT 
Mr.  WILLIAM  CUTHBERT  BLACKETT^  Acorn  Close,  Sacriston,  Durham. 

VICE  PRESIDENTS. 

Mr.  RICHARD  DONALD  BAIN,  Aykleyheads,  Durham. 

Mr.  FRANK  COULSON,  Shamrock  House,  Durham. 

Mr   THOMAS  5T0UNG  1 1  REENER,  West  Lodge.  Crook,  County  Durham. 

Mr   CHARLES  CATTERALL  LEACH,  Seghill  Hall,  Nortliumberland. 

Mr.  FRANK     ROBERT     SIMPSON,     Hedgefield     House,     Blaydon-upon-Tyne, 
Countv  Durham. 

Mr.  JOHN  SIMPSON,    FollonBby,  Hawthorn  Gardens,  Monkseaton,  Whitley  Bay, 
Northumberland. 

COUNCILLORS. 

Mr.  ROBKRT  SIMPSON  ANDERSON,  Highfield,  Wallsend,  Northumberland. 

Mr.  JOHN    BOLAND    ATKINSON.  H.M.   Inspector    of  Mines,    16,    Belle  Grove 
Terrace,  Newcastle- upon -T\  i  ie, 

Mr.  WILLIAM  COCHRAN  CARR,  Benwell  Colliery,  Newcastle-upon-Tyne. 

Mr.  BENJAMIN  DODD,  Percy  House,  Neville's  Cross,  Durham. 

Mr.  MARK  FORD,  Washington  Colliery,  Washington  Station,  County  Durham. 

Mr.  SAMUEL  HARK,  Howlish  Hall,  Bishop  Auckland. 

Mr.  ARTHUR  MORTON  HEDLEV,  Eaton  House,  Eston,  Yorkshire. 

Mr.  THOMAS  ED( ;  AR  JOBLINo,  Bebside,  Northumberland. 

Mr.  ALFRED  CHARLES  KAVLL,  (iosforth,  Newcastle-upon-Tyne. 

Mi.  AUSTIN  KIRK  11'.  Mining  Office,  Bunker  Hill,  Fence  Houses. 

Mr.  PHILIP  KIRKUP.  Leatield  House,  Birtley,  County  Durham. 

Mr.  HENRY  LOUIS,  4,  Osborne  Terrace,  Newcastle-upon-Tyne. 

Mr.  WILLIAM  CHARLES  MOUNTAIN,  8,  Sydenham  Terrace,  Newcastle-upon- 
Tyne. 

Mr.  ARTHUR  DARLING   NICHOLSON,  H.M.  Inspector  of   Mines,   Red  Hill, 
Durham. 

Mr.  JOHN  HODGSON  NICHOLSON,  Cowpen  Colliery  Office,  Blyth. 

Mr   CLAUDE  BOWES  PALMER,  Wardley  Hall,  Pelaw,  Newcastle-upon-Tyne. 

Mr.  JOHN  JOSEPH  PREST,  Hardwick  Hall,  Castle  Eden,  County  Durham. 

Mi.  ERNEST  SEYMOUR  WOOD,  Cornwall  House,  Murton,  County  Durham. 

TREASURER. 

Mr.  REGINALD  GUTHRIE,  Neville  Hall,  Newcastle-upon-Tyne. 
HONORARY  SECRETARY. 

Mr.  JOHN  HERMAN  MERIYALE,  Neville  Hall,  Newcastle  upon-Tyne. 

SECRETARY. 
Mr.  LAWRENCE  AUSTIN,  Neville  Hall,  Newcastle-upon-Tyne. 

AUDITORS. 
Messrs.  JOHN  G.  BENSON  and  SONS,  Newcastle-upon-Tyne. 

BANKERS. 
LLOYDS  BANK  LIMITED  (LAMBTON'S  BRANCH),  Grey  Street,  Newcastle- 
upon-Tyne. 


LIST    OF    MEMBERS.  XV11 


LIST     OF     MEMBERS, 

AUGUST  3.  1912. 


PATRONS. 

His  Grace  the  DUKE  OF  NORTHUMBERLAND. 

The  Most  Honourable  the  MARQUESS  OF  LONDONDERRY. 

The  Right  Honourable  the  EARL  OF  DURHAM. 

The  Right  Honourable  the  EARL  GREY. 

The  Right  Honourable  the  EARL  OF  LONSDALE. 

The  Right  Honourable  the  EARL  OF  WHARNCLIFFE. 

The  Right  Reverend  the  LORD  BISHOP  OF  DURHAM. 

The  Right  Honourable  LORD  ALLENDALE. 

The  Right  Honourable  LORD  BARNARD. 

The  Right  Honourable  LORD  RAVENS  WORTH. 

The  Very  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 


HONORARY  MEMBERS  (Hon.  M.I.M.E.). 

*  Honorary  Members  flaring  term  of  office  only. 

Date  of  Election. 

IMOHN     BOLAND     ATKINSON,     HM.     Inspector    of    Mines, 

16,  Belle  Grove  Terrace,   Newcastle-upon-Tyne         ...  ...  Aug.     4,  1888 

2*WILLIAM      NICHOLAS     ATKINSON,     H.M.     Inspector     of 

Mines,  123,  Cathedral  Road,  Cardiff       Aug.     4,1888 

3  RICHARD  DONALD  BAIN,  Avklevheads,  Durham       June  10,  1911 

4*Pbof.  PETER  PHILLIPS  BEDSON,  Armstrong  College,  New- 
castle-upon-Tyne       Feb.    10,  1S83 

5  THOMAS  BELL,"  1,  The  Esplanade,  South  Cliff,  Scarborough  ...  Dec.    12,   1896 

6  Prof.  WILLIAM  GARNETT,  London  County  Council  Education 

Office,  Victoria  Embankment,  London,  W.C.  ...         ...  Nov.  24,  1894 

7*JOHN"    GERRARD,      H.M.     Inspector     of     Mines,      Worsley, 

Manchester June  11.  1S92 

S*Dr.  WILLIAM  HENRYHA  DOW.  Armstrong  College.  Newcastle- 
upon-Tyne     Feb.    12,  1910 

9  Sir  BENRY  HALL.  I.S.O.,  Brookside,  Chester  June  10,  1911 

10*HUGH    JOHNSTONE,    H.M.    Inspector   of    Mines,    3,    Priory 

Road,  Edgbaston,  Birmingham Oct.     13,  1906 

11*Pkof.  GEORGE  ALEXANDER  LOUIS  LEBOUR,  Armstrong 
College,  Newcastle-upon-Tyne.  Transactions,  etc.,  sent  to 
Ralcliffe  House,  Corbridge,  Northumberland  Nov.      1,1879 

12*JOHNT     DYER     LEWIS,     H.M.     Inspector     of  Mines,    2,    St. 

Helens  Crescent,  Swansea  ...         ...         ...  Dec.    11,  19  9 

13*Prof.  HENRY  LOUIS,  Armstrong  College,  Newcastle-upon- 
Tyne.  Transactions  sent  to  The  Librarian,  Armstrong 
College,  Newcastle-upon-Tyne Dec.    12,  1S96 

14*ROBERT  McLAREN,    H.M.    Inspector   of    Mines,    Drumclair, 

Airdrie  Dec.    13,  1902 

15*THOMAS   HARRY  MOTTRAM,    H.M.    Inspector  of  Mines,  1, 

Marmion  Road,  Sefton  Park,  Liverpool  June  10,  1911 

16  DANIEL     MURGUE,  1,  rue  St.    Honore,  St.    Etienne,  Loire, 

France  June  20,  1908 

17*ROBERT  NELSON,  H.M.  Electrical  Inspector  of  Mines,  Mines 

Department,  Home  Office,  Whitehall,  London,  S.W.  ...  Dec.    11,1909 

IS 'ARTHUR  DARLING  NICHOLSON,  H.M.  Inspctor  of  Mines, 

Rod  Hill,  Durham June  10,  1911 

19*RICHARD  AUGUSTINE  STUDDERT  REDMAYNE,  H.M. 
Chief  Inspector  of  Mines,  Mines  Department,  Home  Office, 
Whitehall,  London,  S.W Dec.    11,1909 

20*Prof.  HENRY  STROUD,  Armstrong  College,  Newcastle-upon- 
Tyne   Nov.     5,  1892 

B 


xviii  LIST    OF    MEMBERS. 

Date  of  Election. 

21*JETHK0  JU8TIMAN   BARRI8  TEALL,   Direotor  of  th(  I 
I   Burvej   of  the  United  Kingdom,  28,  Jermyn  Btr< 

London,  S.  \\  ,  ...      ' Aug.     3,  1901 

22  Pkop.  WILLIAM  MUNDELL THORNTON,  Armstrong  Co 

Newcastle  upon-Tyne  ..  i    12,  L910 

•j.TW  ll.l.l  AM   WALKER,  H.M.   Inspector  of  Mines,  Tyne  Lodge, 

Grange  Loan,  Edinburgh   ...  ..    <>,t.    14,1905 

24*Prop.    ROBERT    LUNAN    WEIGHTON,  Armstrong  College, 

Newcastle-upon-Tyne        April    2 

MEMBERS   (M.I.M.E.). 

Market  '  bare  paid  life  composition.  Dat-- 

ami  of  Transfer. 

1  Abbott,    Bbnbi    Abnold,    II. M.    Inspector  of  Mines,    1, 

Bighbury,  West  Jesmond,  Newcastle-upon-Tyne        ...  Feb.   13,  1904 

2  Abbl,    Walter    Robbbt,    Scottish    Provident    Build 

Mosley  Street,  Newcastle-upon-Tyne      ...  Dec.     8,  1906 

3  Ai'ctt,    Sidney,    The    Barrett      Gold-mining     Company, 

Limited,  Kaapoche  Hoop,  Transvaal       ...         ...         ...  Dec.    10,  1904 

4  Adah:,  Bobebt,  Gillfoot,  Egremont,  Cumberland  ...         ..  April    8,  1905 

5  Adams,    George    Francis,    Inspector  of    Mines   in   India, 

Dhanbaid,   E.I.    Railway,  Manbhum  District,  Bengal, 

[ndia Aug.    5,  1905 

6  Adams.  Benby  Hopper,  c/o  B.  <  lilfillan,  .Inn.,  10s  and  109, 

Victoria  Arcade,  Auckland,  New  Zealand        ...         ...  April  10,  1897 

7  Adams,  Phillip  Francis  Burnet,  Surveyor-General  for  the 

Oran  State,  Government  Office,   Bloemfontein, 

Orange  Free  State,  South  Africa  Oct.    12,  1901 

8  Adajison,    Thomas,   Jherriah    P.O.,   District    Manbhoom, 

Bengal,  In. Ha 10,  1894 

9  ATNSWORTH,     BebBBKT,     P.O.     Box     1553,    Johannesburg, 

Transvaal  Feb.    14,  1903 

10  Ainswobth,    John     W.,    Bridgewater    Offices,    Walkden, 

Manchester     ...  Dec.    14,  1895 

11  Aldridge,    Walter     Bull,    603,   Central    Building,   Los 

Angeles,  California,  U.S. A Feb.     8,1908 

12  \n  w    John  Frederick,  62,  London  Wall,  London,  E.C.    A.M.  Feb.   10,  1883 

M.  June    8,  1889 

13  Allan,  Philip,  Mina  de  San  Domingos,  Mertola,  Portugal 
U  Allison,   J.   J.    C,    Woodland    Collieries,   Butterknowle, 

County  Durham 

15  Anderson,  Robbbt  Hat,  Apartado  Postal  *66,  Mexico,  D.F. 

16  Andebson,  Robebt  Simpson.  Bighfield,  Wallsend,  North- 

umberland {Member  of  Council)     

17  Andrews,  Arthur,  10,  Ashwood  Terrace,  Sunderland 
is   Andbews,  Edwabd  William,  4,  Ashwood  Terrace,  Sunder- 
land 

19*Angwin,      Benjamin,      3,     Penlu     Terrace,     Tuckingmill, 

Camborne 
20  APPLEBY,  WILLIAM  REMSEN,  Minnesota  School  of  Mines.  The 

University  of  Minnesota,Minneapous,  Minnesota.  D.S.A. 
•_'l    Archer,  Thomas,   Mardale   Parade,  Gateshead-upon-Tyne 

22  Archer,  William,  Victoria  Garesfield,  Lint/.  Green,  County 

Durham 

23  Armstrong,  Georce   Herbert   Archibald,  Castle  View, 

Chester-le-Street       April    8,  1905 

24  Abmstrong,   Benry,  Collingwood   Buildings,  Collingwood  A.M.  April  14,  18S3 

Street.  Newcastle-upon-Tyne  M.  June    8,  1SS'L" 

25  Armstrong,    William.    Elmfield    Lodge,    Gosforth,   New-       S.  April   7.  1861 

eastle-upon-Tyne  (Past-President,  Member  of  Council)     M.  Aug     6,  1870 

26  Arnold,  Thomas,  Cnstle  Buildings,  Llanelly  ...  April  13,  1907 

27  Ashmore,  George   Pebcy,  9.   Argyll    Mansions,   Kensing- 

ton.  London,  W " Feb.   13,  1897 


June 

10. 

1905 

A.M. 

Feb 

13, 

1886 

M. 

June 

8, 

1889 

Aug. 

4, 

1894 

s 

June 

9, 

1883 

A.M. 

Aug. 

4. 

1888 

M. 

Aug. 

3, 

1889 

Aug. 

o 

1902 

Aug. 

4, 

1906 

Nov. 

24, 

1894 

April 

14. 

1894 

July 

2 

1  872 

A. 

Aug. 

6. 

1S92 

M 

Aug. 

3, 

1 B95 
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28  Askevold,  Harald,  Dixon  House,  Lloyd's  Avenue,  London, 

E.C 

29  Atkinson,  John  Boland,    H.M.  Inspector  of  Mines,    16, 

Belle    Grove    Terrace,   Newcastle-upon-Tj'ne    [Member 
of  Council) 

30  Attwood,  Alfred  Lionel,   Remolinos,  por  Pedrola,  Pro- 

vincia  de  Zaragoza,  Spain    ... 

31  Aubrey,  Richard  Charles,  Desborough,  near  Kettering 

32  Bagnoli,  Ugo,  Orbetello,  Italy  

33  Bailes,  Thomas,  Jesmond  Gardens,   Newcastle-upon-Tyne 

34  Bain,    Richard   Donald,    Aykleyheads,    Durham    (Vice- 

President,  Member  of  Council)     ... 

35  Bainbridge,    Emerson    Muschamp,  2,  Woodbine  Avenue, 

Gosforth,  Newcastle-upon-Tyne     ... 

36  Barber,  George  Marriott,  42,  Glapham  Road,  Bedford... 

37  Barnard,  Robert,  53,  York  Road,  Birkdale,  Southport  ... 

38  Barnes,  James,  Heddon  Greta,  via  West  Maitland,  New 

South  Wales,  Australia 

39  Barrass,  Matthew,  Wheatley  Hill  Colliery  Office,  Thorn- 

ley,  County  Durham  ... 

40  Barrett,   Charles   Rollo,   Whitehill   Hall,   Pelton   Fell, 

County  Durham         ...         ...  ...         ...         ...  ...A 

41  Barrow,      William,     Seaton     Burn     Colliery,      Dudley, 

Northumberland 

42  Barrs,    Edward,    Cathedral    Buildings,    Newcastle-upon- 

Tyne      

43*Bartholomew,   Charles  William,   Blakesley   Hall,   near 
Towcester 

44  Bartlrtt,    George    Pilcher,     Theatre     Lane,     Durban, 

Xatal,  South  Africa  ... 

45  Bates,  Sidney,  The  Grange,  Prudhoe,  Ovingham,   North- 

umberland 

46  Bates,  Thomas  Lionel,  Alfred  Street,  Waratah,  New  South 

Wales,  Australia 

47  Bateson,  Walter  Remington,  Calle  O'Higgins,  1848,    Bel- 

grano,     Buenos     Aires,     Argentine     Republic,     South 
America 

48  Batey,  John  Wright,  Elmfield,  Wylam,  Xorthumberland 

49  Bawden,  Ernest  Robson,  The  Cordoba  Copper  Company, 

Limited,    Estacion    de    Cerro     Muriano,    Provincia    de 
Cordoba,  Spain 

50  Bawden,  William,  Tolcarne  House,  Greta  Street,  Keswick 

51  Bayliss,  Ernest  John,  c/o  The  M.  F.  H.    Syndicate,   Lim- 

ited. Conquista,  Province  of  Cordoba,  Spain 

52  Beard.  James    I'hom,  c  o  Coal  Age,  505,  Pearl  Street,  New 

York  City,  U.S. A 

53  Bekenn,  Alexander  Richard...  

54  Bell,  Harolu  Percy,  Pendlebury  Colliery,  Bentley,  near 

Walsall 

55  Bell,  Joseph  Fen  wick,  Bunker  Hill,  Fence  Houses 

56  Bell,  Reginald,  Shildon  Lodge  Colliery,  Darlington 

57  Bell,  Walter,  c'o  Pyman,  Bell  and  Company,  Hull 

58  Bell,  William,  Wallsend  Colliery,  Wallsend,  Northum- 

berland 

59  Bell,  William  Ralph,  Wearmouth  Colliery,  Sunderland 

60  Bennett.  Alfred  Henry,  Bedminster,  Easton,  Kingswood  A. 

and  Parkfield  Collieries,  Limited,  Easton  Colliery,  Bristol 


Date  of  Election 
and  of  Transfer. 


Oct.  14,  1911 


Oct.  11,  1902 

Aug.  5,  1905 
Feb.  5,  1870 

Feb.  8,  1908 

Oct.   7,  1858 

S.  March  1,  1873 

M.  Aug.  5,  1876 


Feb. 

8, 

1902 

April  28, 

1900 

Dec. 

11, 

1897 

Oct. 

9, 

1909 

S 

.  Feb. 

9, 

1884 

A 

■  Aug. 

1, 

1891 

M 

.  Dec. 

8, 

1900 

S. 

.  Nov. 

7, 

1874 

.M. 

Aug. 

7, 

1880 

M 

.  Dec. 

11, 

1886 

Feb. 

8, 

1902 

Aug. 

7, 

1909 

Dec. 

4, 

1875 

Dec. 

11, 

1909 

A. 

Eel). 

8, 

1890 

M 

.  June 

8, 

1895 

Feb. 

12, 

1898 

Feb. 

11, 

1905 

Feb. 

9, 

1901 

April 

8, 

1911 

Feb. 

10, 

1906 

April  13, 

1901 

Feb. 

14, 

1903 

Feb. 

9, 

1907 

S. 

Aug. 

2 

1902 

A. 

Aug. 

4,' 

1906 

M. 

June 

12, 

1909 

April 

12, 

1902 

Dec. 

13, 

1902 

S. 

Oct. 

8, 

1889 

M. 

Feb. 

10, 

1894 

S. 

Feb. 

13, 

1897 

A. 

Aug. 

6, 

1904 

M. 

Oct. 

12, 

1907 

A. 

Oct. 

13, 

1894 

M. 

Dec. 

12, 

1903 

.M. 

April  10, 

1886 

M. 

June 

8, 

1889 

XX 
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i,i   Benson,  Robbbt  Seymoub,  Teesdale  [ron  Works,  8tockton- 
upon-Teee 

62  Berkley,    Richard    William,    Marley    Bill,    Swalwell, 

County  Durham         ...        ...        ...        ...        ...        ...A. 

63  Bigg  Wither,  Habbis,  The  Mount,  Gathurst,  Wigan 
hi  Bioob,  Dents  Leightob  Selby,  27.    M  Sew- 

le-upon-Tyne 

65  Bioi  ind,  Hi  bbbi  H.\i. i, am  ,  c/o  J.  H  Holmes  and  Company, 

19,  Waterloo  Street,  Glasgow 

66  Bigland,  John,  Benknowle,  Bishop  Auckland 

67  Binnie,  William,  K   [pBwich,  Queensland,  Australia 

68  Bibd,  Edward  Erseine,  c  <>  George  Elliot  and  Company, 

Limited,  16,  (Jreat  George  Stn.t,  Westminster,  London,  A. 
S.W 

•  '■;»    r.iKKissii  \\\ ,    FREDERICS    BDSON,    Marbella,    Province    of 

Malaga,  Spain 
7i)  Blackett,    William    Cuthbebt,  Acorn    Close,   Sacriston, 

Durham  (Pbesidbnt,  Member  of  Council)  ...        ...A. 

71  BlaiklocK,  Thomas  Eendebson,  Bebside  Colliery,  Bebside, 

Northumberland 

72  Hi. air,   Rohekt   Richmond,  5,   Hamilton   Terrace,   White- 

haven   ... 

73  BlandbORD,    Thomas,    Main    Street,    Haltwhistle,    North- 

umberland       ...         ...         ...         ...         ...         

74  Blenner-Hassett,  G-ebald,  P.O.  Box  914,  Durban,  Natal, 

South  Africa    ... 

75  BoNNlWELL,    Pebcival  Obmond,   222-225,  Strand,  London, 

w.c 

76  Booth,  Frederic  Lancelot,  Ashington  Colliery,  Morpeth 


Uatt  of  Election 
un^l  (if   . 


77  Boblase,  William  Benbt,  Greenside  Lodge,  Glenridding, 
Penrith 

7s   Bo  wen,  David,  The  University,  Leeds  

79  Bowman,  Francis,  Ouston  Colliery  Office,  Chester-le- 
Street     

80*Bracken,  Thomas  Wilson,  40,  Grey  Street,  Newcastle- 
upon-Tyne 

si  BBAIDFOBD,  William,  Jan.,  South  Garesfield  Colliery, 
Lintz  Green,  County  Durham 

82  Bramwell,  Hugh,  ( Sreat  Western  Colliery,  near  Pontypridd 


83  I'.rkakell,  John  Kdwin 

84*Bbinell,  Johan  August,  Jernkontoret,  Stockholm.  Sweden 
85   Bbodigan,    Charles    Bernard,   P.O.    Box    3,     Brakpan, 

Transvaal 
S6  Bbomly,  Alfred  Hammond,  c/o  Taylor  and  Howat,  Apar- 

tado  232,  Mexico,  D.F.         ...      ' 

s7  Broome,  George  Herbert,  Wonthaggi,  Victoria,  Australia 
S8  Bbough,  Thomas,  New  Seahani  Colliery,  Sunderland 


89  Brown,   Douglas    Philip,    The    Old    House,    Sowerby, 

Thirsk 

90  Brown,  John,  East  Indian  Railway  Collieries,  Giridih,  E.I. 

Railway,  Bengal,  India 

91  Brown,  John  Connell,  Westport  Coal  Company,  Limited, 

Denniston,  New  Zealand 

92  Brown,  Robert,  3,  Rothbury  Terrace,  Heaton,  Newcastle- 

upon-Tyne       ...         ...         ...  ...         


April  8,  1911 
l  i.  1874 
M.  Aug.  7,  1880 
M.  Jul 

Jan.    19,  1895 

.lane  10,  1903 

Deo.  M.  1901 
June  3,  1857 
April    9,  1910 

M.  Aug.     5.  1905 
M.  Dec.    14,  1907 

Dec  10,  1910 
3.  Nov.  4,  1876 
M.  Aug.  1,  1885 
M.  June  8 

April  13,  1901 
A.  Aug.  2,  1902 
M.  Feb.  11,  1911 
S.  Deo.  12,  1903 
A.  Aug.  3,  1907 
M.  June  12,  1909 

Oct.  14,  1911 

Dec.  12,  1903 
S  Feb.  10,  1894 
A.  Aug.  4,  1900 
M.  April  8,  1911 

Aug.  4,  1894 

April  3,  1909 

A.  .nine  8,  1*95 

M.  Feb.  13,  1904 

Oct.  14,  1899 

June  14,  1902 
S.  Oct.  4.  1879 

.M.  Aug.  6,  1**7 

M.  .Vug.  3,  1889 

April  25,  1*96 

June  9,  1900 

Oct.  13,  1906 

Nov.  24,  1S94 

Oct.   9,  1897 

S.  Feb.   1,  1873 

.M.  Aug.  2.  1879 

M.  June  S.  1889 

June  11,  1S98 
S.  June  8,  1907 
A.  Aug.  7,  1909 
M.  Feb.  11,  1911 

Feb.  8,  1908 

Feb.  11,  1911 
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93  Brown,  Robert  Oughton,  Newbiggin  Colliery,  New  biggin  - 

by-the-Sea,  Northumberland  ...         ...  

94  Brown,    Ralph   Richardson,   Pekin   Syndicate,   Limited, 

Honan,  North  China 

95  Brown,   W.  Forster,   Cefn  Coed,   Malpas,  Newport,  Mon- 

mouthshire 

96  Browne,    Robert    John,    The   Imperial    Hotel,   Jesmond 

Road,  Newcastle-upon-Tyne 

97  Browning,    Walter    James,     c/o    Rio    Tinto    Company, 

Limited,  Provincia  de  Huelva,  Spain 

98  Bruce,  John,   Port  Mulgrave,  Hinderwell,  Yorkshire 


S. 

A.M. 

M. 


Date  of  Election 
and  of  Transfer. 

Oct.  8,  1892 

Aug.  3,  1895 

,  Oct.  12,  1901 

Aug.  3,  1907 
Aug.  6,  1887 
Aug.  5,  1893 

Feb.   10,  1906 


S. 
A.M. 

M. 

S. 

A.M. 

M 


99  Bryham,  William,  Bank  House,  Wigan 

100  Buckle,  Christopher  Ernest,  Elmwood,  Denville,  Havant 

101  Bull,    Henry    Matthews,    Gopalichak     Coal    Company, 

Limited,  Bansjora,  Bengal,  India 

102  Bulman,  Edward  Hemsley,  The  North  Randfontein  Gold- 

mining  Company,  Randfontein,  Transvaal 

103  Bulman,     Harrison     Francis,     Priestneld,     Burnopfield, 

County  Durham 

104  Binning,  Charles  Ziethen,  c/o  The  British  Vice-Consul, 

Pandemia,  near  Constantinople,  Turkey 

105*Burls,  Herbert  Thomas,  c  o  Edward  Riley  and  Harbord, 
16,  Victoria  Street,  Westminster,  London,  S.W. 

106*Burn,  Frank  Hawthorn,  9,  Sandhill,  Newcastle-upon-Tyne. 
Transactions  sent  to  Pattishall  House,  Towcester 

107  Burne,  Cecil  Alfred,  Earlham,  Bishopswood  Road,  High- 
gate,  London,  N. 
10s  Burnett,  Cuthbert,  Grange  Iron  Works,  Durham 
109*Burns,  David,  Vallum  View,  Belle  Vue,  Carlisle    

110  Burton,  Ceorge  Augustus,  Highfield,  Nunthorpe,   York- 

shire 

111  Butters,     Charles,     121,    Fifty-ninth     Street,    Oakland, 

California,  U.S.A 

112  Carey,  Joseph  Macleod,  H  M.  Inspector  of  Mines,  Malpas, 

Newport,  Monmouthshire    .. 

113  Carnegie,    Alfred    Quintin,    31,    Manor    House    Road, 

Newcastle-upon-Tyne 

114  Carnes.  Charlks  Spearman,  Marsden  Hall,  South  Shields 

115  Carroll,  Miles  T.,  Antsirabe,  Madagascar  ...         

116  Casebourne,  Samuel  Ward  Jackson,  Cleveland  Terrace, 

Darlington 

117  Casson,  William  Walter,  St.  Bees,  Cumberland 

118  Chambers,  Arthur  Leo,  52,  Bettelheim  Buildings,  Johan- 

nesburg, Transvaal    ... 

119  Chambers.    David    Macdonald,    47,    Inverness    Terrace.  A.M. 

Bayswater,  London,  W.       ...         ..  ...         ...         ...       M. 

120  Chambers,  R.   E.,  Nova  Scotia  Steel  and  Coal  Company, 

Limited,  New  Glasgow,  Nova  Scotia 

121  Channing,    J.    Parke,    42,    Broadway,    New   York    City, 

U.S.A.... 

122*Chappel.  Walter  Richard  Haighton,  Ipok,  Perak, 
Malay  Peninsula 

123  Charleton.  Arthur  Ceorge,  5>Avonmore  Road,  Kensing- 

ton, London,  W. 

124  Charlton,  William,  Guisborough      

125  Charlton,  William  John,  Jun.,  H.M.  Inspector  of  Mines,       A, 

32,  Western  Hill,  Durham M. 


Oct. 

Feb.' 

Aug. 

June 

Dec. 

Feb. 


12,  1907 
14,  1874 

7,  1880 

8,  1889 
8,  1900 

10,  1900 


April    9,  1904 

Feb.  13,  1892 
May     2,  1874 


Aug. 
June 
Dec. 
Aug. 
Oct. 

Feb. 
Feb. 
Aug. 
Aug. 
Aug. 
Aug. 
June 
May 


6,  1881 
8,  1889 
6,  1873 
5,  1882 

8,  1887 

9,  1889 
9,  1889 
4,  1S94 

3,  1S95 

4,  1894 
3,  1901 
8,  1895 

5,  1S77 


Dec.   9,  1905 
Feb.  10,  1894 


April  4,  1903 

Oct.  11,  1902 
Aug.  1,  1891 
Feb.  10,  1906 

Dec.  10,  1904 
Aug.  5,  1905 

Feb.  8,  1902 
Oct.  8,  1904 
June  12,  1909 

June  9,  1900 

April  25,  1896 

Feb.  14,  1903 

Aug.  6,  1S92 
Feb.  12,  1898 
April  12.  1902 
Aug.  7,  1909 


1 

i 

ni'l  Hi  ; 

1 

A. 

April 

IS,  1912 
•_'.  1890 

U. 

Aug. 

ii.  1892 

(i,  1892 

Feb. 

1,  is::; 

i>. 

8,  1900 

Dec. 

12,  1903 

A   \l 

Feb 

1--',  1^7 

M. 

3    1889 

- 

Dec. 

9,  1905 

A. 
If. 

Aug. 
Oct. 

3,  1907 
12,  1907 

April    8, 
Feb.    15, 

8.  M..\     :;. 
M.  Aug.     4, 

1899 
1896 
1873 
1877 

April  28, 

1900 

XXII  LIS1     01     Ml  -Mill  H>. 


126  <  'n  ail  k,  i  'i  >  ii   William,  Naraguta  Extended  (Nigeria)  Tin 

(dines,  Limited,  Naraguta,  Bauchi   Province,  Nbi 
... 
r_'7  Cheesman,  Edward  Taylor,  Clara  Vale  Colliei    .   R  ton, 

County  Durham 

128  Chessman,  Herbert,  Hartlepool 

129  Cheesman,  Isaac  Taylor,  Throcklej   Colliery,  Newbnrn, 

Northumberland 

130  Cheesman,  Nicholas,  Blucher  Pit,  Newburn,  Northumber- 

land 

131  Chicken,   Bourn   Russell,  212,  Osborne  Road,  Jesmond, 

Newcastle-upon-Tyne 

132  * ' n i i.i u:,  Henry  Sladb,  59,  Westgate,  Wakefield    

133  Church,  Robert  William,  Government  of  [ndia  Railway 

Board,  Secretariat  Buildings,  Calcutta,  India  ... 

134  Claghorn,    Clarence    K.,    Northwestern    Improvement 

Company,    Headquarters    Building,    Tacoma,    Wash- 
ington, U.S.A.  Aug.     5,  1S99 

135  Clark,   Henry,  ('.  W.  Staincliffe  and  Company,  Limited, 

Mercantile   Block,   Homer  Street,  Vancouver,   British 
Columbia 

136  Clark,  Robert,  Rothalie,  Fife  Road,  Darlington    ... 

137  Clark,    Robert    Blenkinsop,  Springwell   CoUiery,  I 

head-upon-Tyne 

138  Clark,    William    Henry,     Craigengower,     Grange-over- 

Sands,  Lancashire 

139  Claudet,   Arthur  Crozier,    (i   and   7,    Coleman    Street.. 

London,  E.C.  -      3,   1895 

140  Clifford,  Edward  Herbert,   Rand  Club,  Johannesburg,        S.Oct.    13,  1894 

Transvaal         A.Aug.    6,  1898 

M.  April    B,  191  1 

141  Clifford,  William.  Jeannette,  Pennsylvania,  U.S.A.       ...  Feb.     9,  1895 

1 42  Climas,  Arthur  Bertram,  Botallack,  St.  Just,  Cornwall  Dec.   10,  1910 

143  Clothier,  Henry   William,  3,    Park    Villas,  The  Green, 

Wallsend,  Northumberland  ...         ...         ...         ...  June  12,  1909 

144  CLOUOH,   EDWARD  Stokoe,  Bomarsund  House,  Bomarsund,       A.  Feb     14,  1903 

Bedlington,  Northumberland          M.April  8,1911 

14.")  Clough,  James,  Bomarsund  House,  Bomarsund,  Bedlington,       s.  April  5,  1873 

Northumberland        A.M.Aug.  3,1878 

M.  June  8,  1889 

146  Cochrane.  Brodie,  Hurworth  Old  Hall,  near  Darlington  ...             Dec.  6,  1866 

147  Cock,  Ben,  Woodbine,  Beacon  Hill,  Camborne         ...  ...  June  11,  1910 

Its  Colley,  John,  Ind  we  Railway,  Collieries  and  Land  Com- 
pany, Limited,  P.O.  Box  4,  Indwe,  Cape  Colony,  South 

Africa Feb.      9,  1901 

149*Collins,   Hoiai   BROWN,  Auchinbothie  Estate  Office,   Kil- 

macolm,  Renfrewshire  ...  ...         ...         ...         ...  April  14,  1894 

150  Collins,  Victor  Buyers,  Lewis  Street,  Islington,  via  New- 

castle. New  South  Wales,  Australia         June  11,  1904 

151  COLQUHOUN,      Thomas      Grant,      The      Durban      Naviga- 

tion   Collieries,    Limited,    Dannhauser,    Natal,     South 

Africa Dec.    14.  I.X9S 

152  Commans,  Robert Edden,  9,  Queen  Street  Place,  London, E.C.  Nov.  24,  1894 

153  Comstock,  Charles  WORTHINGTON,  Boston  Building,  Den- 

ver, Colorado,  U.S.A.  ...  June  10,  1905 

154  Cook,   George,  Hillcrest,    Newfield,    Willington,   County       S.  Aug.     2,  1902 

Durham  ...         ...         ...       A.  Aug.     5,  1905 

M.  Feb.   10,  1912 

155  Cook.    Joseph      Washington    Iron     Works,    Washington. 

County  Durham  May     S,  1869 

156  Cook,  Joseph,  dun.,  Washington  Iron  Works,  Washington, 

County  Durham         Oct.      9,1897 
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157  Cook,  James  Falshaw,  Washington  Iron  Works,  Washing- 

ton, County  Durham 

158  Cook,  John  Watson,  Binchester  Hall,  Bishop  Auckland... 

159  Cooke,   Henry   Moure    Annesley,   The    Balaghat    Gold- 

mining  Company,  Limited,   Coromandel  P.O.,  Mysore 
State,  South  India 
160*Coppke,   Evence,    103,   Boulevard  de   Waterloo,   Brussels, 
Belgium 

161  Corbett,  Vincent,  Chilton  Moor,  Fence  Houses    ... 

162  Corbett,   Vincent   Charles    Stuart    W'ortley,    Chilton 

Moor,  Fence  Houses  ... 

163  Corlett,  George  Stephen,  Wigan 

164  Coste,  Eugene,  210,  Poplar  Plains  Road,  Toronto,  Ontario, 

Canada ... 

165  Coulson.  Frank.  Shamrock  House,  Durham  (Vice-Presi- 

dent, Member  of  Council}    ,  . 

166  Couyes,  Harry  Augustus,  Tovil,  Weatfield  Avenue,  Gos- 

forth,  Newcastle-upon-Tyne 

167  Cowell,  Edward,  Horden  Colliery,  Horden,  Sunderland  ... 

168  Cowell,  Joseph  Stanley,  Vane  House,  Seaham  Harbour, 

County  Durham 

169  Coxon,  William  Bilton,  Seaton  Hill,  Boosbeck,  Yorkshire 


170  Cragg,  James  Horace  Maitland,  53,  Manor  House  Road, 

Newcastle-upon-Tyne 

171  Craster,    Walter    .Spencer,    P.O.    Box    336,    Salisbury, 

Rhodesia,  South  Africa 

172  Craven,  Robert  Henry,  The  Libiola  Copper-mining  Com- 

pany, Limited,  Sestri  Levante,  Italy 

173  Crawford,  James  Mill,  Denehurst,  Ferry  Hill 

174  Crofton,   Charles    Arthur,   3,   Hardy    Terrace,    Crook, 

County  Durham 

175  Crookston,  Andrew  White,  188,  St.  Vincent  Street,  Glas- 

gow        

176  Crosby,  Arthur,  Douglas  Colliery,  Limited,  Mine  Office, 

Crown-Douglas  Junction,  Balmoral,  Transvaal... 

177  Cross,  William  Haslam,  77,  King  Street,  Manchester     ... 

178  Croudace,  Francis  Henry  Lambton,  The  Lodge,  Lambton, 

Newcastle,  New  South  Wales,  Australia  ... 

179  Croudace,  Sydney.  New  Lambton,  Newcastle,  New  South 

Wales,  Australia 

180  Ccllen,  Daniel,  P.O.  Box  4352,  Johannesburg,  Transvaal 

181  Ccllen,  Matthew,  The  Clydesdale  (Transvaal)  Collieries, 

Limited,  Springs,  Transvaal 

182  Ccjmmings,  John,  Hamsterley  Colliery,  County  Durham    ... 

183  Cunningham,   John  Allan,   Inspector  of  Machinery,  c  o 

Mines  Office,  Germiston,  Transvaal 

184  Currie,    Walter,    P.O.    Box    220,    Bulawayo,    Rhodesia, 

South  Africa    ... 

185  Curry,  George  Alexander,  Thornley  House,  Thornley, 

County  Durham 

186  Curry,  Michael,  Cornsay  Colliery,  Durham  


A.M. 
M. 


Date  of  Election 
and  of  Transfer. 


Feb.  12,  189S 
Oct.  14,  1S93 


Dec.  12,  1896 

Feb.  9,  1907 
June  11,  1898 
Feb.  13,  1904 

Sept.  3,  1870 
Dec.  12,  1891 

June  9,  1900 
Aug.  1,  1868 
Aug.  2,  1873 

Feb.  10,  1906 
Oct.  8,  1904 
June  20,  1908 

Dec.  12,  1908 
Feb.  12,  1898 
Aug.  2,  1902 
Feb.  12,  1910 

Aug.  6,  1910 

Dec.   8,  1900 

Feb.  11,  1905 
Feb.  14,  1903 
Dec.  10,  1898 
Aug.  1,  1903 
Dec.  14,  1907 

Dec.  14,  1S95 

,  Aug.  7,  1897 

April  12,  1902 

Feb.  8,  1902 

June  S,  1907 

June  8,  1907 
Dec.  11,  1909 

Feb.  12,  1910 
Aug.  2,  1902 
Dec.  14,  1907 

Dec.  8,  1906 

April  25,  1896 

Oct.  12,  1907 
Aug.  6,  1898 


187  Daglish,  William  Charlton,  Littleburn  Colliery,  near 

Durham  Dec.    12,  1896 

188  Dakers,  William  Robson,  Tudhoe  Colliery,    Spennymoor  A.M.  Oct.    14,  1S82 

M.  Aug.    3.  L889 

189  Dan,    Takima,    Mitsui    Mining   Company,    1,   Suruga-cho, 

Nihonbashi-ku,  Tokyo.  Japan         April  14,  1894 
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LIST   OF    MEMBERS. 


Hid  Dan<  iin  ii,  Valerian,  ."»,  Alexandra  Villas,  Finsbury  Park, 

London,  N. 
MM   Daniel,  Peter  Francis,  Greymouth,  New  Zealand 

192  Darling,  Frnwick,  Sowerby  Grange,  Thirsk... 

193  Darlington,  Cecil  Ralph,  c/o  Tata,  Sons  and  Company, 

Nausari  Buildings,  Port,  Bombay,  India 

194  Darlington,  James,  Black  Park  Colliery,  Ruabon  ... 

195  Davidson,  Allan  Arthur,  <  o  P.  P.  Puller,  638,  Salisbury 

House,  I don  Wall,  London,  E.C. 

196  Davidson,  Christopher  Cunnion,  Sardheads,  Pgremont, 

Cumberland     ... 
107  Davies,  David,  Cowell  House,  Llanelly        

198  Davies,  William,  West  View,  New  Brancepeth  Colliery) 

Durham 

199  Davies,  William  Stephen,  Bdaesydderwen,  Tredegar 

2<)0  Daw,     ALBERT     WlLUAM,     11,    Queen     Victoria     Street, 
London,  E.C.    .. 

201  Daw,  John  W.,  Walreddon  Manor,  Tavistock 

202  Dean,  Harry,  Eastbourne  Gardens,  Whitley  Lay,  North- 

umberland 
"203  Dean,  John,  The  Wigan  Coal  and  Iron  Company,  Limited, 

Wigan  ...         ...         ...         ...         

■r'04   I  )kan,  Samuel,  Delagna,  Colorado,  U.S.  A 

205  Dew,  James  Walter  Henry,  8,  Laurence  Pountney  Hill. 

Cannon  Street,  London,  E.C. 
206*Dewhurst,  John  Herbert,  32,  Bishopsgate,  London,  E.C. 

207  Dick,  William,  5,  Avonmore  Gardens,  West  Kensington, 

London,  W. 

208  Dickinson,     ARTHUR,     353,     Mansion     House     Chambers, 

11,  Queeu  Victoria  Street.  London,  E.C. 

209  Dietzsch,    Ferdinand,   652-655,  Salisbury  House,  London 

Wall,  London,  E.C.    ...  

210*Dinc;wall,  William   Burleston- Abigail,  Santa  Maria  de 

la  Paz  y  Anexas  Mines,  P.O.  Box  16,  Matehuala,  San 

Luis  Potosi,  Mexico... 
211*Ditmas,  Francis  Ivan  Leslie,  Brynawel,  Resolven,  Neath 

212  Dixon,  Charles  Willis,  Westport  Coal  Company,  Limited, 

Denniston,  New  Zealand 

213  Dixon,    David   Watson,    Lumpsey   Mines.  Brotton.  York- 

shire 

214  Dixon,   George,   Seeterampore   Coal    Company,    Limited, 

Asansol,  E.I.R.,  Bengal,  India       

215  Dixon,  Joseph  Armstrong,    Shilbottle  Colliery,  Lesbury, 

Northumberland 

216  DlXON,  WILLIAM,  Cleator,  Cumberland 

217  Dobb,  Thomas  Gilbert,  Brick  House,  Westleigh,  Leigh  ... 

218  DODD,  Benjamin,   Percy  House,   Neville's   Cross,   Durham 

[Member  of  Council)  ... 

219  Dodd,  Michael,  P.O.  Box  3928,  Johannesburg,  Transvaal 


S. 
M. 

S. 

A.M. 

M. 


220  Donald,    William     E.,    Redburn    House,    Bardon     Mill, 

Northumberland 
221*Donkin,  William,  Macequeee,  Portuguese  East  Africa 


S. 
A.M. 
M. 

222  Dormand,  Ralph  Brown,  Cambois  House,  Cambois,  Blyth       A. 

M 

223  Douglas,    Arthur    Stanley,    Bearpark     Colliery,    near 

Durham 

224  Douglas,  James,  99,  John  Street,  New  York  City,  U.S.A. 


.in. i  ..I  i 


June  10,  1911 
April    8,  1893 

Nov.     li.  Is;.-. 

Deo.    i".  1910 

Nov.     7.  1^7  J 
Aug.    4,  1>>77 

April  13,  1907 

Oct.    10,  1908 
Deo.      9,  1899 

Dec.     9,  191 1 
Feb.    14,  1903 

June   12,   1807 
Dec.    14.  1895 

June   10.  1905 

Feb.    13,  1904 
Oct.    13,  1906 

June  10,  1911 
April    •_'.  L898 

April  13,  1907 

April  14,  1S94 

Aug.     5,  1899 


Aug.  4,  1900 
Jnne  11,  1898 
June  14,  1902 

Feb.     8,  1908 

Nov.  2,  1872 

June  13,  1896 

Aug.  6,  1904 

Dec.  S,  1906 

Dec.  14,  1901 
April  10,  1897 
Dec.  8,  1894 
May  3,  1866 
Au£?.  1,  1S6S 
Dec.  4,  1875 
Aug.  7,  1880 
June  8,  1889 

Oct.  14,  1905 
Sept.  2,  1S7U 
Aug.  1,  1S85 
June  S,  1889 
Dec.  9,  1893 
Aug.  3,  1901 

Feb.  13,  1904 
Oct.  14,  1899 


LIST   OF    MEMBERS. 
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225  Douglas,    Matthew   Heckels,    (Stella   House,    Low    Fell, 

Gateshead-upon-Tyne 

226  DOUGLAS,  Thomas,  The  Garth.  Darlington  (Past- President. 

Member  of  Council)    ... 

227  Draper,  William,  Silksworth  Colliery,  Sunderland 

228  Dunkerton,  Ernest  Charles,  53,  Grosvenor  Place,  New- 

castle-upon-Tyne 

229  Dunn,  George  Victor  Septimus,  c/o  G.  J.  H.  Nicholson, 

St.  Georges  Terrace,  Perth,  Western  Australia 

230  Donn,  Thomas  Bowman,  c/o  J.  Dunn  and  Stephen,  Limited, 

21,  Bothwell  Street,  Glasgow- 


Date  of  Election 
and  of  Transfer. 

A.M.  Aug.  2,  1879 
M.  Aug.  3,  1889 

Aug.  21,  1852 
A.  Dec.  14,  18S9 
M.  Dec.  12,  1903 

Feb.  9,  1907 

June  20,  1908 

Aug.  6,  1910 

June  11, 1892 


1896 
1910 

IS!).-, 
1901 
1906 

1901 

1901 
1894 
1902 

1888 


231  Eastlake,   Arthur     William.   Grosmont,    Palace    Road, 

Streatham  Hill,  London,  S.W. 

232  Ede,   Henry    Edward,  Rectory  Chambers,  Norfolk  Row, 

Sheffield  July   14. 

233  Edmond,  Francis,  Moorland  House,  Haigh,  Wigan  ..  Dec.    10, 

234  Edwards,    Edward,    Ystradfechan,    Treorchy,     Rhondda, 

Glam Feb.      9, 

235  Edwards,  Herbert  Francis,  104,  Stanwell  Road,  Penarth  Oct.    12, 

236  Edwards,  Owain  Tudor.  Fed  whir,  Aberdare  Aug.     4, 

237  Eliet,    Francis    Constant    Andre    Benoni     Elie    du, 

Controleur  des  Mines,  16,  rue  Joinville,  Alger,  Algeria  -^ug-    3, 

238*Eesdon,  Robert  William  Barrow      ...         April  13, 

239  Eltringham,      George,    Eltringham     Colliery,     Prudhoe,       A.  Dec.      8, 

Ovingham,  Northumberland  ...  ...  ...  ...       M.Aug.     2, 

240  Elwen,  Thomas  Lee,  Brandon  Colliery,  County  Durham   ..  Oct.    13, 

241  Embleton,    Henry     Cawood.    Central     Bank     Chambers, 

Leeds April  14,  1894 

242  Emmerson,    Thomas,     Union     Coal     Company,     Limited, 

Katrasgarh   P.O.,   E.I.   Railway,   District  Manbhoom,       A.  Oct.    12, 
Bengal,  India ...         ...  ...  ...  ...         ...         ...      M.  June  10, 

243  Englesqueville,  Rene    d',    7,  rue    Henri    Martin,  Paris, 

France  ...         ...         ...         ...  ...  ...         ...         ...  Feb.     8, 

244  English,  John,  North  Learn,  Felling,  County  Durham     ...  Dec.      9, 

245  English,   William,   North  Walbottle  Colliery,  Newburn, 

Northumberland        ...  ...         ...  ...         ...         ...  Dec.    14, 

246  Epton,   William   Martin,   Mumford's  Chambers,  Stanley 

Avenue,  Salisbury,  Rhodesia,  South  Africa        ...         ...  Oct.    12 

247  Etherinoton,    John,   39a,    King   William    Street,  London 

Bridge,  London,  E.G.  Dec.      9, 

248  EvANS,  John-  William,  Glynderw  House,  Penllergaer,  near 

Swansea  ...         ...         ...         ...         ...         ...         ...  April    8, 


249  Fairley.  James.  Craghead  and  Holmside  Collieries,  Chester  - 

le-Street 

250  Falcon.  Michael,  Ebbw  Vale,  Monmouthshire       


251  Fawcett,  Edward  Stoker,  Battle  Hill  House,  Walker, 
Newcastle-upon-Tyne 

252*Fenwick.  Barnabas,  66,  Manor  House  Road,  Newcastle- 
upon-Tyne        

253  Fergie,  Charles,  The  Linton,  Sherbrook  Street,  Montreal, 

Canada 

254  Fergie,  Georce,  Copiapo,  Chile,  South  America 

255  Ferguson,  David,  140,  Hyndland  Road,  Glasgow,  W. 

256  Ferguson,  James,  The  Cedars,  High  Wycombe       

257  Fevre,   Lucien   Francis,   1,   place   Possoz  (XVI"),   Paris, 

France  ... 

258  Figari,    Alberto,     Apartado     516,     Lima,     Peru,     South 

America 


A.M. 
M. 
S. 
A. 
M. 
A. 
M. 


A.  M 
M 


Aug.  7, 
Aug.  3, 
Oct.  13, 
Aug.  4, 
June  1, 
June  11, 
Aug.    6, 

Aug.     2, 

Dec.  9, 
Dec.  12, 
Dec.  S, 
Aug.  3, 
Dec.  12, 

Feb.      8, 

April  25, 


1907 
L91  ] 

1908 
1899 

1907 

1895 

1893 

1911 

1880 
1889 
1894 
1900 
1912 
1892 
1904 

1866 

1893 
190S 
1883 
1889 
1896 

1908 

1896 


XXVI 


LIST   Of    Ml  MUKRS. 


259  Fisher,   Edw  \ki>   Robert,    Wansbeok,   Ammanford,  Cm    a 

marthenshire 

260  Fisher,    IIknkv    Ebrbert,   Calle  Sucre,    1841,    Belgrano, 

-  .    ;  Lne  Republic,  Boul  b  Amei  ica 

261  Fleming,   Henri    Stt  irt,   L,   [Jroadway,  New   Y ork  City, 

Q.8.A 

262  Fletcher,  James,  Taupiri  Coal-mines,    Limited,    Huntly, 

New  Zealand  ... 

263  Fletcher,  Lancelot  Bolstock,  AUerdale  Coal  Company,  A. 

Limited,  Colliery  Office,  Workington      

264*Fletcher,  Walter,  The  Hollins,  Bolton 

265  Ford,    Mark,  Washington  Colliery,  Washington  Station, 

County  Durham  (Member  of  Council) 

266  Ford,  Stanlei   Horace,  5,  The  Manor  Way,  Blackheath, 

London,  S.E. 
2t>7  Forster,  Alfred  Llewellyn,  Newcastle  and  Gateshead 
Water   Company,    Engineer's   Office,    Pilgrim    Btreet, 
Newcastle-upon-Tyne 

268  Forster,  Charles,  2,   ELillowen  Street,  Low  Fell,  Gates- 

head-upon-Tyne 

269  Forster,     John     Henry     Bacon,     Whitworth     House, 

Spennymoor    ... 

270  FORSTER,    Joseph    William,    P.O.    Box   56,    East   Rand, 

Transvaal 
•271   Forster,  Thomas  Emerson,  3,  Eldon  Square,   Newcastle- 
upon-Tyne  (Past-President,  Member  of  Council)        ...A. 

•272  Foster,  William  Burn,  Sea  \  iew,  Hordcn,  Sunderland  ... 
27:;  Fox,   George  Charles,    P.O.    Box    1030,   Johannesburg, 
Transvaal 

274  Fryar,  John  William,  Eastwood  Collieries,  near  Notting- 

ham 

275  Fryar,  Mark,  Denby  Colliery,  Derby  


i .  ■.    ■  i 

and 
M.  A.. 
M.  Aug.     3   1889 

Oct     8,  1904 

June  10,  1006 

Oct,  L4,  1905 
M.  April  I  I,  1888 
M.  June    B,  1889 

14,  1S95 

Aug.    3,  1895 
June  10,  1893 


27t;  Fryer,  George  Kkllktt,  Woodhonse,  Whitehaven 
277   Fdters,  Thomas  Camfbell,  17,  Balmoral  Gardens,  Monk- 
seaton,  Whitley  Bay,  Northumberland 


June    8,  1901 

April  9,  1910 
S.  Nov.  24,  1894 
A.  Aug.  7,  1S97 
M.  Feb.    10,  1900 

Feb.    13,  1904 

8.  Oct.      7,  1876 

M.  Aug.     1,  1885 

M.  June     8,  L889 

Oct.    14,  1911 

Feb.  14,  1903 
A.  June  14,  1890 
M.  June  12,  1897 
S  Oct  7,  1876 
..M.  Aug.  4,  1883 
M.  June  8,  1889 
Dec.    14,  1901 

Aug.     6,  1904 


27s  Galloway,  Thomas  Lindsay,  109,  Hope  Street,  Glasgow 

279  Galloway.    William,  Cardiff 

280  GARRETT,    Frederic   Charles,  Armstrong   College,  New- 

castle-upon-Tyne       ■••         •••  ■••  ■•■  •••     r    ■■■ 

281  GIBSON,  Henderson.  Backworth  Colliery.  Backworth,  New- 

castle-upon-Tyne 

282  Gibson,  James,  Geldenhuis   Deep.  Limited,    P.O.  Box  54, 

Cleveland,  Transvaal 

283  GlBSON,  RICHARD,  Hermitage  Colliery,  Lithgow,  New  South 

Wales.  Australia 

284  I  tiFFORD,  HENRY  J.,  The  Champion  Reef  Gold-mining  Com- 

pany of  India,  Limited,  Champion  Reefs  P.O.,  Mysore 
State,  South  India 

285  i. ii. i. man,   Gustave,   Aguilas,   Provincia  de  Murcia,  Spain 

286  GlPPS,     F.    G.     DE    Vkme,    Mareeba,    North    Queensland, 

Australia 

287  Glass,  Robert  William,  Axwell  Park  Colliery,  Swalwell, 

County  Durham  

288  Goninon,     Richard,    Menzies     Consolidated    Gold-mines, 

Limited,  Menzies,  Western  Australia 

289  Goodwin,  Robert    Harvey,    Karabournou    Mercury-mine, 

c/o  C.  Whittall  and  Company,  Smyrna,  Turkey 


Sept.    2,  1S76 
April  23,  1887 

April  13,  1912 

April  13,1912 

A.M.  Dec.  9,  1899 

M.  Feb.  13.  1904 

Aug.  5,  1911 


Oct.  14,  1893 
Aug.  2,  1902 

April  25,  1896 
S.  June  10,  L899 
A.  Aug.  1,  1903 
M.  Oct.  12,  1907 

June  10,  1906 

Oct.  13,  1900 


LIST   OF   MEMBERS. 
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290  Goodwin,  William  Lawton,  School  of  Mining,  Kingston, 

Ontario,  Canada 

291  Gouldie,  Joseph,  48,  Standard  Bank  Chambers,  Johannes- 

burg, Transvaal 

292  Gowland,  Joseph  Edwin,  Minas  de  Rio  Tinto,  Provincia  de 

Huelva,  Spain 

293  Graham,  Edward,  Jun.,  Bedlington  Colliery,  Bedlington, 

Northumberland         ...         ...  

294  Greaves,  J.  O.,  Westgate,  Wakefield  .. 

295  Green,    Edwin    Henry,    P.O.    Box  1978,  Johannesburg, 

Transvaal 

296  Green,  Joseph,  Crag  House,  Ferry  Hill 

297  Green,    John    Dampier,    P.O.     Box   340,  Johannesburg,  A. 

Transvaal 

298  Greener,    Herbert,    Swallowhurst,     Thorne,     Doncaster 

299  Greener,   Thomas   Young,    West  Lodge,   Crook,  County 

Durham  (Vice-President,  Member  of  Council)  ...         ...  A, 

300  Greener,     William    James,     Reliance    Coal     Company, 

Limited,    Charanpur    Colliery,    Charanpur    P.O.,    via 
Asanscl,  E.LR  ,  Bengal,  India 

301  Green  well,  Allan,  30  and  31,  Furnival  Street,   Holborn, 

London,  E.C 

302  Greenwell,  Alan    Leonard   Stapylton,  Eldon  Colliery, 

Bishop  Auckland 

303  Greenwell,  George  Clementson,  Poynton,  Stockport     ... 

304  Greenwell,  George  Harold,  Beechfield,  Poynton,  Stock- 

port        

30.3  Gresley,  William  Stukeley,  Middlesex  Road,  Bexhill-on-  A 

Sea,  Sussex 
308  Grey,  John  Neil,  c'o  Naworth  Coal  Companj',  Limited, 

Hallbankgate  Offices,  Brampton,  Carlisle 

307  Griffith,  Thomas,  Maes  Gwyn,  Cymmer,  Porth,  Pontypridd 

308  Griffith,  William,  Waterloo  House,  Aberystwyth 

309  Griffiths,  John  Norton,  62,   London  Wall,  London, E.C. 

310  Grose,    Frank,     c'o    Mrs.    Richards,    Grants    Walk,    St. 

Austell,  Cornwall 
311*Grundy,     James,      8,    Grosvenor    Gardens,    Cricklewood, 
London,  N.W.  

312  Grunson,  Robert,   c  o  James  Richardson,  Ridge  Terrace, 

Bedlington,  Northumberland 

313  Gullachsen,  Berent  Conrad,  c'o  Norwegian  Consulate, 

Johannesburg,  Transvaal    ... 

314  Gummekson,      James      M.,     42,      Perryn      Road,    Acton,  A. 

London,  W.     ... 


315  Haas,  Frank,  Fairmont,  West  Virginia,  U.S. A 

316*Haddock,    William  Thomas,    Cornelia  Collier}-,  Viljoen's       S. 

Drift,  Orange  Free  State,  South  Africa A.M. 

M. 

317  Haggie,  John  Douglass,  Walbottle   Colliery,  Newcastle- 

upon-Tyne 

318  Haines,   Charles   George   Padfield,    10,    Picton   Place, 

Swansea 

319  Halbaum,  Henry  Wallace  Gregory,  7,  Mafeking  Road, 

Roath  Park,  Cardiff  ... 

320  Hale,    Alfred    Edward,    Mountjoy    Lodge,   Cinderford, 

Gloucestershire 

321  Hall,  John  Charles,  Black  Boy  Colliery,  Bishop  Auckland       A. 

M. 

322  Hall,  Joseph  John,  Ashington  Colliery,  Morpeth 


Date  of  Election 
and  of  Transfer. 


Feb.    11,  1899 

Aug.     5,  1893 

June  11,  1904 

Aug.  1,  1896 
Aug.    7,  1862 

Aug.  1,1903 
Dec.  13,  1902 
Dec.  14,  1901 
Aug.  2,  1902 
Feb.  13,  1909 
Julv  2.  1872 
Aug\  2,  1879 
June     8,  1889 

June  11,   1910 

Aug.  4,  1900 
Oct.  8,  1898 
Aug.  5,  1905 
Dec.  14,  1907 
March  6,  1869 
Aug.  3,  1S72 
Dec.  12,  1903 
Aug.  4,  1906 
April  8,  1911 
Oct.  5,  1878 
Aug.  3,  1889 
June  10,  1905 
Feb.  10,  1912 
April  9,  1904 
Dec.  9,  1893 
April  11,  1908 

April  9,  1910 

June  13,  1896 

June  12,  1909 
April  8,  1905 
Aug.  3,  1907 
June  10,  1899 
Dec.  12,  1903 

Oct.  14,  1911 
Oct.  7,  1876 
Aug.  ],  1885 
June  8,  1889 

Dec.  11,  1909 

Oct.  8,  1910 

April  8,  1899 

April  8,  1911 
Dec.  14,  1889 
Aug.  3,  1S95 
Dec.  10,  1904 


XXVIII 


LIST    OK    M  I  M  HI  US. 


323  1 1  mi..  Joskph    Percival,  Talbot  House,  Birtley,  County 
Durham 

:;-_'i  ||  mi.    Robert    William,    Fairlawn,    Leeholme,    Bishop 
Auckland 

325  Hall,  Tom,  Ryhope  Colliery,  Sunderland 

326  II  mi  is,  George  Henry,  Claremont,  Huyton,  Liverpool    ... 


.'Jl'T   Hallimond,  William  Taskeb,  P.O.  Box  6191,  Johanni 
burg,  TranBvaal 

328  Hamilton,  Edward,  Rig  Wood,  Saltburn-by-tb    - 

A. 

329  II  ^milton,  .1  imes,  Blackhilla  Road,  Horden,  Sunderland  ... 

330  Hance,    Henri     Malkin,    Indian    Manganese    Company, 

Nagpur,  Central  Provinces,   India 
:;:;i   Hancock,  Henri  Lifson,  Wallarooand  Moonta  Mining  and 
Smelting   Company,    Limited,    Moonta    Mines,    South 
Australia 

332  Hancock,  Henry  Richard      .  • V 

333  HANN,    ROBERT,    .Inn.,    Harton    House,    Harton    Colliery, 

South  Shields    .. 

334  Hannah,      David,      Brynderwen,      Ferndale,     Rhondda, 

Glamorgan 

335  Hark,  George,  Ouston  House.  Pelton,  Count}-  Durham     ... 

330  Hake,  Samuel,  How lish  Hall,  Bishop  Auckland  [Member  of 

Council) 

337  Harle,  I'i  i'ik.  South  Grange,  Shincliffe,  Durham    .. 

338  Harle,   Robert  Alfred,  Alma  Cottage,  Campbells  Hill, 

West  Mail  land.  New  Smith  Wales,  Australia 

339  Harle,  W  clliam,  South  Brancepeth  Colliery,  Spennymoor 

340  Harris,  David,  Elands  Laagte  Collieries,  Limited,  Elands  A. 

Laagte,  Natal,  South  Africa 

341  Harris,    William     Scorer,    The    Manor    House,    Creat 

Mowegham,  Deal        ...         ...         ...  ...         ...  ..    A. 

342  Harrison,   Charles  Augustus,  North  Eastern  Railway, 

Newcastle-upon-Tyne 

343  Harrison.  William  15. .  Brownhills  Collieries,  near  Walsall 

344  Haselden,  Arthur,  Linares,  Provincia  de  Jaen,  Spain     ...  A 

345*Hawker,  Edward  William,  Eagle  Chambers,  Pirie  Street, 
Adelaide.  South  Australia  ... 

346  H.\\\  kin-.  Thomas  Sfear,  c/o  The  St.  John  del  Rey  Mining 

Company,    Limited,    Villa    Nova   de   Lima,    Estado  de 
Minas,  Brazil,  South  America 

347  H  iwxhukst,  Robert,  Jun.,  c  o  International  Banking  Cor- 

poration, 36,  Bishopsgate,  London,  E.C. 

348  HsDLEY,  Arthur  Morton,  Eston  House,  Eston,  Yorkshire 

f  Mi  mbt  r  of  ( 'ouncil)  ... 

349  Hedley,  Septimus  H..  Langholme,  Roker,  Sunderland 

350  Heise,  Fritz,  Hernorstrasse,  45,  Bochum,  Germany 

331  Henderson,  Charles,  Cowpen  Colliery  Office,  Blyth 

352  Henderson.  William,  Alston   House,    Little*  .ran.  Durham 

353  Hendy,  John  Cary  Baker,  Etherley,  via  Darlington 

354  Henriksen,  Gudbrand,  Inspector  of  Mines,   Klinde,  near 

Bergen,  Norway 
3.j.">  Herdman,  William,  St.  John's  Chapel,  County  Durham  ... 


S. 
A. 
M. 

A. 
M. 

s. 
M. 
M. 


ami  of  1 1 

Oct.  9,  1897 

Aug.  2,  1902 

Oct.  9,  1909 

Dec.  13,  1902 

June  B,  1907 

June  8,  1880 

Oct.  7,  1876 

Aug.  4.  1883 

June  8,  1889 

Dec.  14,  1889 

Nov.  1,  1873 

Aug.  2,  1879 

June  8,  1889 

Oct.  10,  1908 

Oct.  12,  1907 


Dec.  14.  1895 
Aug.  4.  1S«I4 

Nov.  24,  I  MM 

Oct.  14,  1895 


Feb.  9, 
Feb.  12, 
Dec.  14, 
Aug.  2, 
Aug.  1, 
Oct.  8, 
April  14. 
Oct.  12, 
Dec.  12, 
June  12, 
April  13, 
Feb.  14, 
Aug.  7, 
June  8, 


189") 
1898 
11107 
1879 
1891 
1892 
1894 
1901 
1908 
1897 
1901 
1874 
1880 
1889 


June  21,  1894 

April  6,  1867 

.Dec.  11,  1897 

April  2,  1898 

Oct.  12,  1895 


Aug.  6,  1904 


A. 
M. 

s. 
.M. 
M. 


Feb. 
Nov. 
Dec. 
Feb. 

Aug. 

Aug. 

Aug. 

Dec. 

Aug. 

Oct. 


13. 1909 

24,  1894 

12,  1903 

15,  1879 

1,  1S85 

3,  1889 

5,  1905 

9,  1899 

7,  1909 

14,  1893 


Aug.  6,  1904 
April  11,  1908 


LIST    OF    MEMBERS. 
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356  Heron,  George   Patrick,  Pont   Head   House,    Leadgate, 

County  Durham 

357  Herrmann,  Henry  J.  A.,  a   Ai'n-Sedjera,  par  Lafayette, 

Algerie  .. 

358  Heslop,     Christopher,     Woodside.     Marske    Mill    Lane, 

Saltburn-by-the-Sea  ... 

359  Heslop,  Grainger,  North  Moor  House,  Sunderland 

360  Heslop,  Michael,  Rough  Lea  Colliery,  Willington,  County 

Durham 

361  Heslop,  Septimus,  New  Beerbhoom  Coal  Company,  Limited, 

Asansol,  Bengal,  India 

362  Heslop,    Thomas,    Randolph    Colliery,  Evenwood,  Bishop 

Auckland         A. 

363  Heslop,  William  Taylor,  St.  George's  Colliery,  Hatting 

Spruit,  Natal,  South  Africa 
364*Hewitt,  George  Colthurst,  Serridge  House,  Coalpit  Heath, 
Bristol  ... 

365  Hewlett,  Alfred,  Haseley  Manor,  Warwick 

366  Hewlett,  Alfred,  The  Cossall  Colliery  Company,  Limited, 

Cossall,  near  Nottingham     ... 

367  Hewlett,   Erne,  Ammanford  Colliery  Company,  Limited, 

Ammanford,  Carmarthenshire 

368  Hewlett,   Howe,   The    Pontyberem   Collieries    Company, 

Limited,  Pontyberem,  Carmarthenshire 

369  Higson,     Jacob,    'Crown     Buildings,     18,     Booth     Street, 

Manchester 

370  Hill,  Frank  Cyril  Gibson,   12,  Bigg  Market,  Newcastle- 

upon-Tyne 

371  Hill,  William,  Station  Road,  Polesworth,  Tamworth       ...  A. 

372  Hilton,    Thomas   Worthington,    Wigan    Coal   and   Iron 

Company.  Limited,  Wigan  ... 

373  Hindmarsh,  Joseph  Parker,  Corrimal,  South  Coast,  New 

South  Wales,  Australia 

374  Hindson,  Thomas,   Framwellgate   Colliery,   near   Durham 

375  Hodgkin,  Jonathan  Edward,  Shelleys,  Darlington 

376  Hodgson,  Jacob,  Cornsay  Colliery,  Durham 

377  Hogg,  John,  36,  Burn  Valley  Road,  West  Hartlepool 

378  Holberton,    Walter   Twining,    Compania   Estanifera  de 

Llallagua,     Llallagua,     Bolivia,     South    America,     via 
Buenos  Aires  i  Tupiza 

379  Holland,  Charles  Henry,  Auckland,  New  Zealand 

380  Holliday,  Martin  Forster.  Park  House.  Durham 

3S1  Holliday,  Norman  Stanley,  Boyne  Villa,  Langley  Moor, 

Durham 

382  Holman,  Nicholas,  The  Gibraltar  Consolidated  Gold-mines, 

Limited,  Sheppardstown,  New  South  Wales,  Australia 

383  Hood,  George,  9,  Agents  Terrace,  Boldon  Colliery,  County 

Durham 

381  Hood,   William  Walker,   Tredean.  near  Chepstow 

385  Hooper,    Edward,    3,    London    Wall    Buildings,    London,  A. 

E.C 

386  Hooper,  James  Augustus,  Springfield,  Lyduey 

387  Hopper,  Samuel  Jackson,   53,  Victoria  Road,    Hebburn, 

County  Durham 

388  Hopwood,    Howell    Arthur,    East   Indies   Development 

Syndicate,  Limited,  Singapore 

389  Hopwood,  William,  Vron  Haul,  Buckley,  Chester 

390  Hornsby,  Demster,  Choppington  Colliery,  Scotland  Gate, 

Morpeth 

391  Horswill,     Frederick    Alva,    Stone    Canon,    Monterey 

County,  California,  U.S.A.  

392  Horswill,  Frederick  J.,  1070,  Sixteenth  Street,  Oakland, 

California,  U.S.A. 


Date  of  Election 

and  of  Transfer. 

April   8,  1911 

Dec.   10,  1898 

s. 

Feb.      1,  1868 

M. 

Aug.     2,  1873 

Oct.      5,  1872 

A. 

Feb.    10,  1894 

M. 

June  21,  1894 

Oct.  12,  1895 

S.  Oct.  2,  1880 

M.  Aug.  4,  1S88 

M.  Aug.  3,  1SS9 

Aug.     3,  1895 

June    3,  1871 
March  7,  1861 

June  20,  190S 

Oct.     10,  1896 

Feb.    13, 1904 

Aug.     7,  1S62 

April  9,  1910 
M.  June  9,  1883 
M.  Aug.     3.  1889 


Aug. 

3, 

1865 

June 

20, 

1908 

Dec. 

9, 

1905 

Dec. 

13, 

1902 

June 

8, 

1895 

Dec. 

12, 

1903 

June 

9, 

1900 

April 

9, 

1910 

May 

1, 

1875 

s. 

April  10, 

1897 

M 

,  Feb. 

13 

1904 

Dec. 

11, 

1909 

Dec. 

14, 

1907 

April 

9, 

1904 

\l. 

June 

4, 

1881 

M. 

April  14, 

1894 

Dec. 

12, 

1903 

Feb. 

11, 

1911 

Oct. 

1  -2. 

1907 

Aug. 

3, 

1901 

A 

.  Feb. 

12, 

1898 

M 

.  Feb. 

10, 

1912 

Feb. 

13, 

1909 

Oct. 

14, 

1S99 

!  1-  I     OB     Ml   Mill'  US. 


[08K01  D     1  M.l..-    A      , 

:;:ii   Hoso,  Shonosi  kk,  Mitsui  5f amano  Collierj ,  Chikuzi  d,  Japan 

395  Hotchkis,  Daniel,  *  oal  Clifl  Collieries,  Limited,  1 

New  South  Wales,  Australia 

396  Howek,  I  hablbs  Leon  arb,  Crown  Coal  and  Coke  <  ompany, 

( > -j j  626,  Peyton  Block,  Spokane,   '•'. 

397  Howes,  Prank  Tippbtt,  Parkstone,  Upton  Lane,  Bai  uwood, 

Glo  icester 

398  Howson,    Charles,    Mainsforth,    Perry    Hill         


399  Bumble,  Ernest,  Killingworth  Colliery,  Weal   Wal 

New  South  Wales,  Australia 

400  Humble,      John,      Harperley     Hall,     Tantobie,     County 

Durham 
■toi   Humble,  John    Norman,    West    Pelton    House,    Beamish, 
county  Durham 

402  Hi  mble,   William,   Lawson  Street,  Hamilton.  \ 

New  South  Walts,  Australia  

40:;  Hi  hphris,  Henry,  Blaenau  Festiniog  

404  Hi  mi  k.  Christopher,  Cowpen  Colliery  Office,  Blyth 

405  Hunter,  Robert,  Gympie,  Queensland,  Australia 

400  Hurst,  George,  Lauder  Grange,  Corbridge,  Northumber- 
land 

407  Hutchinson,  George  Weymouth,  Greensburg,  Westmore- 

land County,  Pennsylvania,  U.S.A. 

408  Hutchinson,   John    William,    Llwyncelyn    Hall,    Porth, 

Khondda  ...         ...         ••■         ■■•  ■••         ••• 

409  Hutton,   John    George,    Barfield,   East    Maitland,    New 

South  W'ali-s.  Australia 

410  Hylton,  Freberick  William,  Byhope  Colliery,  Sunderland 

411  I'Anson-Robson,  William  Leonarb,  Emerson  Chambers, 

Blackett  Street,  Newcastle-upon-Tyne  

412  Inskipp,  Dublet  James,  The  Bulawayo  Club,  Bulawayo, 

Rhodesia,  South  Africa         

413  Jackson,  Walter  Geoffrey,  Bramham  Hall,  Boston  Spa, 

Yorkshire 

414  Jacobs,     Lionel    Ashbr,    Raghunathbatty,     Sitarampur, 

K.I.R.,   India  

415  Jacobs,  Montagu,  18,  Greville  Road,  London,  N.W. 
410  James,   William    Henrt  Trewartha,     Finsbury    House, 

Blomfield  Street,  London,  E.C 

417  Jamieson,  John  William  ... 

41S  Jarvie,  James,  Kembla  Heights,  near  Wollongong,  New 

South  Wales,  Australia        

410  Jefferson,  Freberick,  Whitburn  Colliery,  bonth  Shields 

420  Jeffreys,  James  Henry,  Umtali,  "Rhodesia,  South  Africa   . 

421  Jenkins,  William.  Ocean  Collieries,  Treorchy,  Pontypridd 

422  Jennings,  Albert,  12,  Grainger  Street,  Darlington 

423  Jepson,  Henry,  39,  North  Bailey,  Durham 

A 

424*Jobling,  Thomas  Ebgab,  Bebside,  Northumberland  (.1/'  mb<  r 
of  1  'ounctt)  ...         •■■         ••■         •••         •••         •■•         ...  A 

425  Johns,  Bknnkt,  Station  Road.   Keswick         

426*Johns,  John  Harry  (ELenrt),  Elmtield,  Westbury-on-Trym, 

Bristol 


1  i.wufcr. 

June  S, 

1895 

April  11, 

1908 

June  'JO, 

1908 

Oct.  14, 

1911 

A. 

1 892 

M 

Oct  14, 

1  393 

3. 

Doc  14, 

1901 

A. 

Aug.  4, 

1906 

M. 

1907 

Feb.  14, 

1903 

A. 

■ 

1907 

M. 

April  11, 

1908 

Feb.  8, 

1902 

S. 

Aug.  2, 

1902 

A. 

Aug.  5, 

1 905 

M 

Feb.  10, 

1 9 1  -J 

Oct.   14. 

1893 

Oct.  13, 

1900 

A 

Dee.  lo, 

1 B92 

M 

.  Dec  12, 

1903 

June  14, 

1902 

s. 

April  14, 

Ins:; 

M. 

Aug.  ], 

1891 

Aug.  7, 

1909 

Oct.  14, 

1899 

Deo.  10, 

1904 

Aug.  3, 

1907 

Aug.  6, 

1910 

June  8, 

1907 

June  7, 

1-::: 

s. 

Aug.  4, 

1900 

A. 

Aug.  4, 

1906 

M. 

April  13, 

1907 

Oct.   9, 

1909 

Dec.  12, 

1896 

Aug.  '2, 

1902 

Feb.  8, 

1908 

Dec.  11, 

1897 

Oct.  8, 

1904 

Dec  6 

1862 

June  20 

1908 

a 

.  July  2 

1872 

M 

Aug.  2 

1879 

M 

J  une  8 

1889 

S 

Oct.   7 

1876 

M 

.  Aug.  4 

1883 

M 

. June  8 

18S9 

Dec.  9 

1905 

June  21, 

1894 

LIST    OF    MEMBERS. 


XXXI 


427  Johnson,    Edward,   47,    Carlton    Terrace,    Whitley    Bay, 

Northumberland 

428  Johnson,    Henry    Howard,    216-217,    Moorgate    Station 

Chambers,  London,  E.C.    ... 

429  Johnson",    James,    Boldon   Lodge,    East    Boldon,    County 

Durham 

430  Jones,   Clement,   Neath   Colliery,    Cessnock,   New   South 

Wales,  Australia 

431  Jones,  Evan,  Plas  Cwmorthin,  Blaenau  Festiniog  ... 

432  Jones.   Jacob  Carlos.    Wollongong.   New   South    Wales, 

Australia 

433  Jones,  John  Elias,  38,  Trent  Road.  Brixton  Hill,  London, 

S.W 

434  Jones,    Thomas,   5,   Little   George    Street,    Westminster, 

London,  S.W.  

435  Joynes,  John  James,  Ferndale,  Lydbrook,  Gloucestershire 

436  Kayll.  Alfred  Charles,  Gosforth,  Newcastle-upon-Tyne 

(Member  of  Council)  ... 

437  Kearney,  Joseph  Mtjsgrave,  Lismore,  Whitehaven 

438  Keighley,     Frederick    Charles,    Uniontown,     Fayette 

County,  Pennsylvania,  U.S.  A. 

439  Kellett,  "Matthew  Henry,  Eldon,  Bishop  Auckland     ... 

440  Kennaway,      Thomas      William,      Killingworth,      near 

Newcastle,    New  South  Wales,  Australia 

441  Kennedy.   Percy  Joseph  Emerson,  4,  St.  Nicholas'  Build- 

ings, Newcastle-upon-Tyne     ... 

442  Kerr,  Andrew,  Flimby  Colliery,  VTaryport 

443  Kerr,  David  Gillespie,  Room  129-130,  Confederation  Life 

Building,  Toronto,  Canada   .. 

444  Kidd,  Thomas,  Jun.,  Linares,  Provincia  de  Jaen,  Spain    ... 

445  Kirby,  Matthew  Robson,  c  o  Addison  Langhorne  Steaven- 

son,  Holywell  Hall,  Durham 

446  Kirkby,  William,  c  o  Aire  and  Calder  Navigation,  Leeds  A. 

447  Kirkup,  Austin,  Mining  Office,  Bunker  Hill,  Fence  Houses 

(Member  of  Council)  ... 
44S  Kirkup,  Frederic  Octavius,  Medomsley,  County  Durham 


449  Kirkup.  John  Philip.  Burnhope,  Durham  ... 

450  Kirkup,  Philip,  Leafield  House,  Birtley,  County  Durham 

(Member  of Council)  ...         ...         ...         ...         ...         ...A. 

451  Kirsopp,  John,  Jun.,  Lamesley,  Gateshead-upon-Tyne 

452  Kirton,  Hugh,  Kimblesworth  Colliery,  Chester-le-Street ... 


A. 


453  Kitchin,    James    Bateman,    Woodend     House,    Bigrigg, 

Cumberland 

454  Klepetko,  Frank,  307,  Battery  Park  Building,  21-24,  State 

Street,  New  York  City,  U.S. A 

455*Kno\vles,  Robert,  PMnaston  Lodge,  near  Derby 

456  Kondo,     R.,    co    Furukawa    Mining    Office,    1,    Icchome 

Taesucho,  Kojimachi,  Tokyo,  Japan 

457  Korte,  Christian,  Standard  Buildings,  38,  Park  Row,  Leeds 
458*Kwang,  Kwong   Yung,  7,    Race   Course   Road,    Tientsin, 

North  China    ... 

459  Lamb,  Robert  Ormston,  Hayton,  How  Mill,  Carlisle 

460  Lancaster,  John,  Dunchurch  Lodge,  Rugby  

461  Lancaster,  John,  Auqhenheath,  Hamilton 


Date  of  Election 

and  of  Transfer. 

Dec.   9, 

1905 

Feb.  13, 

1904 

A. 

Aug.  6, 

1898 

M 

.  Dec.  12, 

1903 

Dec.   8, 

1906 

April  13, 

1907 

Aug.  6, 

1892 

June  14, 

1902 

June  12, 

1897 

Aug.  6, 

1904 

S. 

Oct.   7, 

1876 

M. 

Aug.  3, 

1S89 

Aug.  1 , 

1903 

Aug.  4, 

1900 

S. 

April  11, 

1891 

M. 

Aug.  3, 

1895 

Aug.  6, 

1910 

June  11, 

1910 

Dec.  14, 

1907 

Aug.  4, 

1900 

Aug.  3, 

1895 

S. 

June  9, 

1900 

A. 

Aug.  1, 

1903 

M. 

Oct.  12, 

1907 

M. 

April  2, 

1898 

M. 

Aug.  6, 

1904 

S. 

April  9, 

1892 

M. 

June  12, 

1897 

S 

.April  9, 

1892 

M 

April  25, 

1896 

M 

Feb.  14, 

1903 

April  1 1 , 

1891 

S. 

March  2, 

1878 

M. 

Aug.  7, 

1886 

M 

Aug.  3, 

1889 

June  9, 

1900 

S. 

April  7, 

1877 

M 

Aug.  1, 

1885 

M 

June  8, 

1889 

Aug.  5, 

1905 

Oct.  13, 

1900 

April  10, 

1886 

June  21, 

1894 

Feb.  13, 

1909 

June  8, 

1895 

Aug.  2, 

1866 

March  2, 

1865 

Sept.  7, 

1878 

XXXII 


LIST    OP    MI  Mill- lis. 


162  Landero,  Carlos  F.  de,  P.O.  Box  226,  Guadalajara,  Jalisco, 

Mexico 

163  i.\   oford,  Geobqk  Sherwin,  Taupiri  Coal-mines,  Limited, 

Huntly,  New  Zealand 
n;r  I.  u-hki  i.,  Henry,  35,  rue  de  Turin,  Brussels,  Belgium 

165  Lathbury,|GrahamC impbrll,  Giridih,  E.I.R.,  Bengal,  India 

166  Latimer,   Edoh,   Bl     Helen's  Colliery,   Bishop  Auckland 


i  t'iT  Lawn,  James  Gunson,  University  College,  Jolianneaburg, 

Transvaal 

4iis  Lawson,  William,  Seaham  No.  2  Colliery,  Wes1  Wal 
near  Newcastle,  New  South  Wales,  Australia  ... 

169  Leach,    i  harles   Catterall,   Seghill    Hall,  Northumber- 

land (Vice-President,  Member  of  Council)       

170  Lebour,  George  Alexander   Louis,  Armstrong  College, 

Newcastle-upon-Tyne.     Transactions,  etc.,  sent  to  Rad- 
cliffe  House,  Corbridge,  Northumberland 

171  Leck,  William,  H.M.   Inspector  of  Mines,  Cleator  Moor, 

Cumberland    ... 
17J    LEDGER,  WILLIAM,  Mount  Nicholas,  Tasmania 
17:;  Lee,  John    Wilson   Richmond,    70,    St.   Helen's  Gardens, 

North  Kensington,  London,  W.     ... 
474  Lee,    Percy   Ewbank,   Westfield,   Annfield  Plain,  County 

Durham 
47")  Lee,  Richard  Henri   Lovelock,  1,  Burghley  Road,  High- 

gate  Road,  London,  N.W.    .. 
476  Lee,  William,    Blackball  Colliery,  Castle   Eden,   County 

Durham 

177   Leech,  Arthi  r  Henry,  li,  King  Street,  Wigan    

(78*  Lessner,  Charles  Bli  chner,  Carril,  Spain  

47!)  Liddell,   Hdgh,  21,   Framlington   Place,   Newcastle-upon- 

Tyne 

4S0  LlDSTER,  RALPH,  Langley  Park  Colliery,  Durham 

is]    Lisboa,  Miouel  Arrojado  Ribeiro,  4J6,  Praia  de  Botafogo, 

Rio  de  Janeiro,  Brazil,  South  America 
4S2  Lishman,  Robert  Richardson,  Bretby  Colliery,  Burton- 

upon  Trent 
is:!   LlSHM  w  Thomas,  Sunbury,  28,  Ripon  Road,  Harrogate  ... 

is  |    LlSHMAN,    Tom  ALFRED,   Horden  Dene,    Kasington,   Castle 
Eden,  County  Durham 

lx>   I.imim  VN,  WILLIAM  ERNEST.  4,  Field  House  Terrace.  Durham 

186  Lisle,  James,   Kroonstad  Coal  Estate  Company,  Limited, 

P.O.  Box  118,  Klerksdorp,  Transvaal       

187  LrvEiNG,    Edward  II..   Brookfield   House,    Long  Stanton, 

Cambridge 

(.88   LoCEWOOD,   Alfred  ANDREW,    4li,    Marmora  Road,   Honor 

Oak,  London,  S.E. 
4S9  Long,  Ernest,  7,  Birchvale  Drive,  Romiley,  Stockport     ... 
190    LONGWORTH,  WILLIAM,  Ocean  House,  Moore  Street,  Sydney, 

New  South  Waifs,  Australia 
491  Lonsdale,  T  ilbot  Richard,  Fell  hjpuse,  Burnhope,  Durham 
l!)-_'*l.oi  is.  David  Alexander,  123,  Pall  Mall,  London.  S.W. ... 
193  Loiis.    Henry,    4,  Osborne   Terrace,  Newcastle-upon-Tyne 

(.!/*  mbt  i  of  <  'ouncil)  ... 

I'.n  Lowdon,  Thomas,  Hamsteels,  near  Durham 

195  Lukis,   Ernest   di     Lois,   Peruvian  Corporation,  Limited, 

Lima,  Peru.  South  America 
496  LuPTON,  ARNOLD,  7,  Victoria  Street,  Westminster,  London, 

S.W 
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1896 
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1874 
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Feb. 
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Nov. 
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Aug. 
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1911 
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1893 

Feb. 

11, 

1905 
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5, 

1905 

Feb. 

10, 
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Feb. 

9, 

1901 

Oct. 

14, 

1911 
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11, 

19»5 

April 

4. 

1 903 

Aug. 

5, 

1905 

s. 

June 

9. 

1883 

M. 

Aug. 

1, 
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S. 

Nov. 

o. 

1S70 

M. 

Aug. 

3, 

1S7-2 

S. 

Nov. 

24, 

1S94 

A. 

Aug. 

i , 

1897 

M. 

April 

13, 

1901 

June 

10, 

1893 

S. 

July 

2 

1  872 

A.M. 

Aug. 

£ 

1S7S 

M. 

June 

8, 

1889 

S. 

Sept. 

1, 

1S77 

A.M. 

Au-. 

o 

1884 
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Aug. 

K 

1889 

June 

12, 

1897 

Aug. 

4, 

1906 

June 

11. 

1910 

June 

14. 

1902 

April 

s. 

1893 

Feb. 

15, 

1896 

Dec. 

14, 

1 889 

FeL. 

11. 

1911 

Nov. 

6, 

1869 
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497  Lyall,  Edward,  Barton,  Yorkshire Oct.    14,  1905 

493  Lyall,  William,  4,  Vane  Terrace,  Darlington         Feb.    13,1909 

499  McCarthy,  Edward  Thomas,  125,  Victoria  Street,  London,  A.M.  Oct.      8,  188/ 

S.W M.  Aug.    3,  1889 

500  McCowan,  Robert  David,  Barngill,   Distington,  Cumber- 

land         Dec.    11,  1909 

501  Macfarlane,   Rienzi  Walton                       April   9,  1904 

502  McGeaohik,   Duncan,   West  Wallsend,  New  South  Wales, 

Australia          Nov.  24,  1894 

503  McInerny,  Augustin  Joseph,  16,  rue  d'Autriche,  Tunis   ...  Aug.     4,  1906 

504  McIntosh,  Stewart,  c,o  Alexander  Leith  and  Company, 

Sun    Buildings,    Collingwood    Street,    Newcastle-upon- 
Tyne      Feb.   12,  1910 

505  Mackenzie,  Joseph  Charles  Duke,  c/o  Ernest  Hawkins 

and   Company,    Limited,    Army   and   Navy  Mansions, 

109,  Victoria  Street,  Westminster,  London,  S.W.         ...  April   9,  1910 

506  Mackintosh,    James,    Burrea    Coal    Company,    Salanpur 

Colliery,  Si  tar  am  pur,  E.I.R.,  Bengal,  India       ...         ...  Oct.     12,  1S95 

507  McLellan,  Neil,  Idsley  House,  Spennymoor           Dec.    13,  1902 

508  McMurtrie,  George  Edwin  James,  Radstock,  Bath        ...  s.  Aug.    2,  1884 

M.  Dee.    12,  1891 

509  McMurtrie.   James,   5,   Belvedere   Road,  Durdham  Park, 

Bristol Nov.    7,  1863 

510  McNeill,  Bedford,   1,   London   Wall  Buildings,   London, 

E.C Dec.    11,  1897 

511  Maitland,  Lionel  Clinton,  Highfielu,  Pemberton,  Wigan  April   9,  1910 

512  Mammatt,  John  Ernest,  1,  Albion  Place,  Leeds      Aug.    3,  1865 

513  Manderson,  John  Thomas,  Siddick  Villa,  Workington    ...  Dec.    10,  1910 

514  Manning,  Arthur  Hope,  P.O.  Box  88,  Heidelberg, Transvaal  Dec.    11,  1S97 
515*Markham,    Gkrvase    Edward,  Acton   House,  Woodlands  S.  Dec.     4,  1875 

Road,  Darlington      ...   A.M.  Aug.     7,  1880 

M.  June    8,  1889 

516  Marks,  Arthur  Tristman,  c'o  The  Nile  Valley  Gold-mining 

Company,  Limited,  15,  Copthall  Avenue,  London,  E.C.  June  12,  1909 

517  .Marks,  Herbert  T.,  c/o  Royal  Colonial  Institute,  North- 

umberland Avenue,  London,  W.C.            ...         ...         ...  Oct.    12,  1901 

518  Marley,  Frederic  Thomas,  Heatherlands.  Barnard  Castle  S.  Oct.      8,  1S98 

A.  Aug.    5,  1905 
M.   Dec.    14,  1907 

519  Marr,  James  Heppkll,  Castlecomer,  County  Kilkennv     ...  A.  Feb.    13,  1897 

M.  Dec.   12,  1903 
520*Marriott,  Hugh  Frederick,  c'o  The  Central  Mining  and 
Investment    Corporation,    Limited,    1,    London     Wall 

Buildings,  London,  E.C Dec.    12,  1896 

521  Marsh,  Thomas  Aspinall,  Leaders  Buildings,  Wigan       ...  Oct.    10,  1908 

522  Marshall,  Alexander  Gilchrist,  Denniston,  New  Zea- 

land         Dec.   10,  1910 

523  Martin,  Henry   Stuart,  co  H.  Eckstein  and   Company, 

Johannesburg,  Transvaal     ...         ...         ...         ...           ..  April  13,  1907 

524  Martin,    Henry    William,    Sherwood,    Newport    Road, 

Cardiff Oct.      9,1897 

525  Martin,  Tom  Pattinson,  22,  Station  Road,  Workington  ...  April    4,  1903 

526  Mathieson,  Alexander,  Hetton  Colliery,  Carrington,  near 

Newcastle,  New  South  Wales,  Australia  ..           .           ...  Nov.     5,  1S92 

527  Matthews,  Frederick   Berkley,   The  Lodge,  Gilesgate,    A.M.  Dec.     9,  1882 

Durham           M.  June     8,  1889 

528  Maurice,  William,  The  Elms,  Hucknall  Torkard,  Notting- 

ham         Dec.    14,  1907 

529  Mawson,  Robert  Bryham,  Elm  Bank,  Wigan          June  11,  1892 

530  M  \y,  (J force,  Clervaux  Castle,  Croft,  Darlington    (Past- 

Pbesident,  Member  of  Council) March  6,  1862 

531  Mein,  Henry  Johnson,  Carterthorne  Colliery,  Toft  Hill, 

Bishop  Auckland        Dec.      9,1899 
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;>:;•_'  Mellon,  Bbnby,  Brook  Lea,  Askam,  Lancashire 
533  Menzibs,  Joseph  Fbbdebick,  Roslyn,  Washington,  I 
:.::i  Merivalb,  Cuables  Eebman,  Middleton  Estate  and  Col- 
liery Company,  Middleton,  I.' 

535  Merivale,    John     Eebman,    Togston    Ball,    Acklington, 

Northumberland  (Honobabi    Seobetabt,   Past-Pbesi 
dent,  Member  of  Council)  ... 

536  Tin-:  Right  Honourable  Lobd  \I  bbthtb,  Mardj  .  Aberdare 

537  Mebz,     Chables     Hbstebman,     Collingwood      Buildings, 

Collin gwood  Street,  Newcastle-npon-Tyne 

538  Michell,  TiinMAS  Henrv,  The   Woodlands,   Kings  Road, 

( lolwyn  Bay    ... 

539  Middleton,   John    Thomas,   28,   Victoria    Street,    West- 

minster, London,  S.W. 

540  Middleton,  Robebt,  Sheep  Scar  Foundry,  Leeds    ... 

541  Milleb,  J.  1'.  K..  H.  ('.  Frick   Coke  Company,  Scottdale, 

Pennsylvania,  U.S.A. 
."it'J   M  ii. i.ett,  Cormsh,  Pentire,  Carbis  Bay,  Cornwall  ... 
."»4.-;  Milne,  Nobman  Boabeb,  inspector  of  Mines  Office,  IJoks- 

burg,  Johannesburg,  Transvaal 
."ill   Minns.  THOMAS  Tate,  Winchester  Blocks,  Bishop  Auckland 


545  Mitchinson,    Robebt,    Catchgate  House,    Annfield    Plain. 

County  Durham 

546  Moir,  Charles  Main,  Royal  Colonial  Institute,  Northum- 

berland Avenue,  London,  W.C. 

547  MOLENGBAAFP,   GuSTAAF    ADOLF   FbEDEBIK,    Voorstraat  60, 

Delft,  Holland  

548  MoNTGOMEBT,  ALEXANDER,  State  Mining  Engineer.  Depart- 

ment of  Mines,  Perth,  Western  Australia 

549  Moobe,  Marshall  Gbeene,  Moorland,  Johnstown,  Pennsyl- 

vania, U.S.A. 

550  Moore.  Robebt  Thomas.  142.  St.  Vincent  Street.  Glasgow... 

551  MoOBE,  William,  Westfleld,  Loftus,  Yorkshire       ...  ...  A. 

552  Mobeing,    Charles    Algernon,    20,    Copthall    Avenue, 

London,  E.C.  ... 

553  MORGAN,  John,  Stanley  Villa,  Crook,  County  Durham 

554  MoBlSON,    Alan     Mushet,    Radcliffe    House,    Acklington. 

Northumberland 

555  Morison,  John,    14,    Saville    Row,    Newcastle-upon-Tyne  A. 

556  Morland- Johnson.    Howard   Thomas,   Bank   of   England 

Chambers,  Tib  Lane,  Cross  Street,  Manchester 

557  Morris,  John,   Lydbrook  Colliery,  Lydbrook,  (Uoucester- 

shire 

558  Morris,  William,  Waldridge  Colliery,  Chester-le-Street   . 

559  Morse,  Willard  S.,  Seaford,  Delaware,  U.S. A 

560*Mort,  Arthur,  34,  Central  Road,  West  Didsbury,  Man- 
chester ... 

561  Morton,  Reginald  Charles,  548,  Ecclesall  Road,  Sheffield 

562  Morton,   William   Rostern,   57,   Sanderson   Road,   New- 

castle-upon-Tyne 

563  Mountain,  William  Charles,  8,  Sydenham  Terrace,  New- 

castle-upon-Tyne (M ember  of  Council) 

564  MuNDLE,  Abthub,  Murton  Chambers,  8,  Grainger  Street, 

Newcastle-upon-Tyne 

565  Mubdoch,  Arthur  Stanley,  Largiemore,  Camborne 

566  Mubbay,  William  Cuthp.ert,  Littletown,  Durham 


and      i 
April  25 

June  10,  1905 

8.  June     9  1900 

A.  Aug.     (i.  1904 

M.  Dec.    14  1907 


May     .">,  1877 
Sept.    :;,  1864 

June  10,  1903 

April    3,  1909 

Deo.  10.  1916 

Aug.     I.  1891 

Dec.    14,  1895 
Dec   11,  1909 

Dec.  11,  1909 
S.  April  10,  1897 
A.  Aug.  1,  1903 
M.  Feb.    12,  MHO 

Feb.     4,  1865 

Aug.    6,  1910 

Oct.    14,  1899 

Dec.     9,  1899 

Feb.    11.  1905 

Oct.      8,  1892 

M.  Nov.   19,  1881 

M.  Aug.     3,  1889 

Nov.    7.  1874 
Dec.    9,  1905 

Oct.  14,  1911 
M.  Dec.  4.  1880 
M.  Ang.    ::.  1889 

April  10,  1S97 

A.  April   4,  1903 

M.  Aug.    6,  1904 

Oct.       S.  |s<  12 

June  13,  1S96 

Dec.     9,  1899 
Aug.    3,  1907 


Aug. 


1909 


April   9,  1892 

S.  June    5,  1875 

M.  Aug.     4.  IsTT 

Aug.    7,  1909 

June  10,  1903 


567  Nagazumi,  Ji  n.iiro,  Kannonsaki,  Shimonoseki,  Japan      ...  Dec.    12,  1908 

568  Nelson,  Geoboe  Catron,  lirancepeth  Colliery,  Willington,       A.  Feb.     8,  1902 

County  Durham  M.  Feb.   10,  1912 
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569  Nesbit,  John  Straker,   Marley   Hill   Colliery,    Swalwell,        S.  Oct.      9,  1897 

County  Durham  A.Aug.    5,'  1905 

M.  Oct.    12,  1907 

570  Newbery,  Frederick,  230,  Camden  Road,  London,  N.W.    A.M.  April   2,  1S98 

M.  Feb.   13,'  1904 

571  Newbigin,  Henry   Thornton,  3,  St.  Nicholas'  Buildings, 

Newcastle-upon-Tyne  Oct.     13,  1894 

572  Nicholas.   Benjamin,   Levant   Mining   Company,    Levant 

Mine,  Pendeen,  Cornwall    ...         ...         ...         ...  Oct.      8    1910 

573  Nicholson,  Arthur  Darling,  H.M.  Inspector  of  Mines,        S.  June  13'  1885 

Red  Hill,  Durham  (Member  of  Council)    ...         ...  ...        A.Aug.    4,1894 

M.  Feb.   12,'  1898 

574  Nicholson,  John  Hodgson,  Cowpen  Colliery  Office,  Blyth       S.  Oct.      1.  1881 

{Member  of  Council) "...       A.  Aug.     3.1889 

M.  April    8.  1893 

575  Nicholson,  Marshall,  Middleton  Colliery,  Leeds  .  ...  Nov.     7    1863 

576  Nisbet,  Norman,  Houghton   Colliery  Office,  Houghton-le-        S.  Nov.  24,'  1894 

Spring,  County  Durham       A.Aug.'    3',  1901 

M.  Aug.    6,  1904 

577  Noble,  Thomas  George,  Sacriston  Colliery,  Durham         ...       A.Feb.    13    1892 
XT  M.  .June     S,  1895 

578  Nogara,  Bernardino,  Galata,  Constantinople,  Turkey     ...  Dec.    14,  1907 

579  N6mi,  Aitaro,   Shinnyu  Colliery,   Province   of   Chikuzen, 

JaPan Aug.   5,  1899 

580  Norris,    Robert   Van    Arsdale,    Wilkes-Barre,   Pennsyl- 

vania, U.S.  A Feb.   13,1909 

5S1  Northey,  Arthur  Ernest,  Laurel  House,  Litton,  Buxton  June  10,  1903 

582  Oates,  Robert  Joseph  William,  Rewah  State  Collieries,        S.  Feb.  10,  1883 

Umaria,  C.  India,  Bengal  Nagpur  Railway        A.M.  Aug.  l'  1891. 

M.  Dec.  12^  1891 

5S3  O'Donahue,    Thomas    Aloysius,    Valuation    Department,  A.M.  Dec.  14,  1895 

Inland  Revenue,  18,  Bennett's  Hill,  Birmingham         ...       M.  Oct.  9'  1897 

584  Oliver.  Ernest  Hunter,  Ravensworth  Colliery,  Low  Fell,        S.  Feb.  8,'  1902 

Gateshead-upon-Tyne  ...         ...         ...         ...         ...        a.  Auc.     1    190S 

M.  Oct.     9.  1909 

585  Olsen,  Arnold  Carl  Louis,  P.O.  Box  1056,  Johannesburg, 

Transvaal         ...  ...         ...  ...  ...         ...         ...  Dec.      9   1905 

586  Ornsby,  Edward  Thomas,  Fenrother,  Longhorsley,  North- 

umberland                Dec.     8,  1900 

587  Ornsby,  Robert  Embleton,  Seaton  Delaval  Colliery,  North- 

umberland               June  n;  1898 

588  Osborne,  Francis  Douglas,  The  Grove,  Balrath,  County 

Meath       Feb.   14,  1903 

589*Oshima,  Rokuro,  No.  121,  Yoyogi,  Toyotama-gun,  Tokyo, 

Japan April  10,  1897 

590  Oughton,  Ernest,  Minas   de    Soria,  Gergal,  Provincia  de  A.  Dec.    11,  1909 

Almeria,  Spain  ftf.  Auc.     5,  1911 

591  Owens,  William  David,  Lehigh  Valley  Coal  Company,  239, 

Philadelphia  Avenue,  Pittston,  Pennsylvania,  U.S.A.  Feb.    11,  1905 

592  Page,  Arthur   Herbert  Sheepshanks,  Escomb,  Bishop 

Auckland         Aug.     3,  1907 

593  Paley,  George,  Glebe  House,  Whitburn,  Sunderland       ...  Oct.    12,  1901 

594  Palmer,  Claude  Bowis,  Wardley  Hall,  Pelaw,  Newcastle-  A.M.  Nov.    5',  1892 

upon-Tyne  (Member  of  Council) M.June    8,1895 

595  Pamely,  Caleb,  64,  Cromwell  Road,  Bristol  S.  Sept.     5,  1868 

M.  Aug.     5,  1877 

596  Pamplin,  Eliah  George,  Cherry  Hinton,  Cambridge         ...  Aug.     1,1903 

597  Parish,    Charles    Edward,    31,     Hanger    Lane,    Ealing, 

London,  W Feb.    10,  1900 

598  Parrington,    Henry    Mason,    Dene    House,   Castletown,        S.  Feb.    13,  1904 

Sunderland       A.  Aug.     3,  1907 

M.  Aug.    7,  1909 
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599  Parrington,  Matthew  William,  Wearmouth Colliery, San-       8.  Dec.     I.  1864 

derland  (Past-President,  Member  of  Council)  ...  M.Aug.    •',.  is;o 

600  Parrington,    Thomas    Elliot,   Carley    Hill,    Monkwear-       S  Ang.    3,  1895 

mouth,  Sunderland   ...        ...        ...        ...        ...  A.  Ang.     I,  1903 

M.  Oct.    12,  1907 

601  Parsons,   Hon.   Sib  Charles  Algernon,  K.i'.i:..  rleaton  A.M.  June  12,  188€ 

Works,  Newcastle-upon-Tyne  ...         M.  Aug.    '■'..  1889 

602  Peaks,  R.  Cecil,  Cumberland  House,  Redbourn,  St.  Albans       S.  Feb.     7.  1880 

A.M.  Aug.  7.  1886 
M  Aug.  3,  1889 
Ii03  Pkabsb,  John  Walter,  Aubange,  Province  of  Luxembourg, 

Belgium  ...  June  10,  1899 

004  Pkabson,  Clement  Alfred  Ritson,   South   End  Avenue, 

Darlington       .Tun.'  I  I,  1904 

605  Pearson,  Reginald  George,   White  Cottage,  Grayshott, 

Haslemere,  Surrey Feb     12,  1910 

006  Pedelty,   Simon,    Broomhill  Colliery,    Acklington,    North-       A.  Dec.    10,  1892 

umberland      ...        M.  Dec.    14,  L907 

607   Peel,  Robert,  New  Brancepeth  Colliery,  Durham Aug.     6,1892 

tins   Pbrct,    Frank.     Mining    College,    Wigan.       Transactions 

sent      to      The      Librarian,      Wigan      Free     Library, 

Wigan Dec.    12,  1903 

609  Percv,    Robert    McLeod,    Karagandy    Colliery,   Spassky 

Copper-mines,    Limited,    Spassky    Zabod,    Akmolinsk, 

Siberia ...  Dec.    14,  1907 

610  Peterkin,  John  Alexander,  66,  Cawdor  Road  Fallowfield. 

Manchester J,  1910 

611  Phelps,    Charles,    c/o    Wragg    and    Company,   Gatooma,       A.  Aug.    .'!,  1901 

Southern  Rhodesia,  South  Africa ..  ...         ...  M.  April    8,  1911 

612  Phillips,  Pbrct  Clement  Campbell,  Bettisfield  Colliery, 

Bagillt,  Flintshire June  10.  1903 

613  Plunket,  Archibald  John  Lifford,  22,  Granville  Road, 

Newcastle-upon-Tyne  Feb.   10,  1912 

614  Poceson,    Mei.vii.le   John    Hastings,    Kenilworth,    Fast 

Avenue,  Benton,  Newcastle-upon-Tyne  ...         ...  Oct.      S.  1910 

615  Pollitzek,  Samuel  Joseph,  Terrys  Chambers,  14,  Castle- 

reagh  Street,  Sydney,  New  South  Wales.  Australia     ...  April  12,  1902 

616  Poole,    William,    School    of    Mines,    Ballarat,   Victoria, 

Australia  Feb.    13,  1909 

617*Poore,    GEORGE  Bentley,    1730,   Cupouse   Avenue,   Scran-  A.M.  Dec.    10.  1898 
ton,  Pennsylvania,  U.S.A M.  April  8,  1899 

618  Porter.    John    Boksall,    McGill    University,    Montreal, 

Quebec,  Canada Dec.     8,  1900 

619  Powell.   CHARLES  Henry,  International   Mines,  Limited, 

Biggenden,  via  Maryborough,  Queensland.  Australia  ...  June  14,  1902 

620  Prest,  John  Joseph,  Hardwick  Hall,  Castle  Fden,  Countv 

Durham  {Member  of  Council)         ..  Feb.      9,1901 

621  Price,    Francis    Holborrow    Glynn,    Longlands    Place, 

Swansea  June  10,  1899 

6:22  Price,    Stephen     Richard,    Dilston    House,    Corbridge,       S.  Nov.    3,  ls77 

Northumberland         ~      A.M.  Aug.     1.  1885 

M.  Aug.     3,  1889 

623  Price.  Samuel  Warren,  The  Wern,  Peterston-super-Ely, 

Cardiff '  Aug.     3.  L89S 

624  Pringle,  John  Archibald,  The  Mysore  (odd-mines,  Mari- 

kuppam,  Southern  India      ...  ...         ...         Dec.    10,  1898 

625  Pringle,    Robert    William,    P.O.     Ilox     s4.     Gatooma, 

Southern  Rhodesia,  South  Africa  Aug.     1,  1903 

626*Prior,  Hon.  Edward  Gawler,  Victoria,  British  Columbia. 
Transactions  sent  to  Thomas  R.  Stockett,  Western 
Fuel  Company,  Xanaimo,  British  Columbia       ...         ...  7.  1  880 

627  Pullox,  Joseph  Thomas,  Rowangarth,  North  Park  Road, 

Roundhay,  Leeds       Feb.   11,  1905 

628  Purdy,  Richard,  Katrasgarh  P.O.,  E.I.R.,  Bengal,  India  ..  Aug.     1,  1908 
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629  Rae,  John  Liyington  Campbell,  Lisgar,  75,  King  Street, 

Newcastle,  New  South  Wales,  Australia  ...  ...  Oct.    14,  1899 

030  Raise,  Frederick  James.  Malton  Colliery,  near  Durham        S.  Feb.   15,  1896 

A.  Aug.    6,  1904 

M.  Feb.     9,  1907 

631  Ramsay,  John,  Tursdale  Collieiy,  Ferry  Hill  A.  April  27,  1895 

M.  Feb.    13,  1904 

632  Ramsay,    William,   Bentinck  House,  Pegswood,  Morpeth  Feb.    12,  1910 

633  Ramsay,  William  Henry,  The  Rescue  Station,  854,  Scots- 

wood  Road,  Newcastle-upon-Tyne  ..         ...         ...  June    8,  1907 

634  Raskin,  Thomas  Thomson,  Mining  and  Technical  College, 

Wigan April    9,1904 

635  Ray,  Charles  Edmund,  Whinfield,  near  Ulverston  ...  Aug.    3,  1907 

636  Reckling,  Euil,  49,  Cannon  Street,  London,  E.C  ...  April  13,  1912 

637  Redfearn.    Walter    Maurice,    12,  Vernon  Road,  Heck- 

mondwike,  Yorkshire  .         ...  ...  ...  ...  Feb.   12,  1910 

628  Redman,  Sydney  George,  Collingwood   Buildings,   New- 
castle-upon-Tyne         ...  Feb.   10,  1906 

639  Redwood,  Sir  Bovertox,  Bart..  Wadham  Lodge,  Wadham 

Gardens,  London,  N.W.       ...  June  21,  1S94 

640  Rees,  Robert  Thomas,  Glandare,  Aberdare  Aug.    7,  1S97 

641  Rees,    William   Thomas,    Maesyffynon,    Aberdare  ...  A.M.  Oct.      9,  1897 

M.  Feb.    12,  1898 

642  Ren  wick,  Thomas  Charlton,  Lumley  Thicks,  Fence  Houses  April  1 4,  1894 

643  Rhodes,  Charles  Edward,  Lane  End  House,  Rotherham  Aug.     4,  1883 

644  Rich,   Francis  Arthur,  Vincent  Road,   Remnera,  Auck- 

land, New  Zealand     Aug.     5,  1899 

645  Richards,  Fred,  Montgomery, Methuen  Park, Muswell  Hill, 

London,   N " Aug.    3,  1907 

646  Richards,  Thomas  J.,  74,  Duffryn  Street,  Ferndale,  Rhc.n- 

dda,  Glamorgan  Oct.    10,  1896 

647  Richardson.   Henry,  Grand   Hotel,  Newcastle-upon-Tyne  March 2,  1865 

648  Richardson,  Nicholas,   c  o  Mrs.  James  Richardson,  South        S.  Dec.    12,  1896 

Ashtield,  Newcastle-upon-Tvne      A.  Aug.     3,  1901 

M.  Dec.   14,  1901 

649  Richardson,  Robert.  Park  Avenue,  Hexham  A.  Feb.     8,  1890 

M.  Aug.     3,  1S95 

650  Ridge,    Harry    Mackenzie,    62.    London    Wall,    London, 

E.C Dec.   14,  1907 

651  Ridley,  Norman  Backhouse,  Union  Chambers,  32, < Grainger 

Street  West,  Newcastle-upon-Tyne  June     S,  1895 

652  Ridpath,    Thomas   Rossiter,    Longshaw  House,   Billinge,        S.  June    8,  1901 

Wigan  A.  Aug.     4,  1906 

M.  April   9,  1910 

653  Rigby,   Thomas  Henry,   Leaders   Buildings,    King  Street, 

Wigan  ...  Dec.    12,  1908 

654  Ritson,    John     Ridley,    Burnhope    Colliery,     Lanchester,        S.  April  11,  1891 

Durham  A.M.Aug.     3,1895 

M.  Feb.   14,  1903 

655  Ritson,    Utrick  Alexander.    Milburn  House,  Newcastle- 

upon-Tyne       ...         ...         ...  ...         ...         •••  Oct.      7,  1871 

656  Roberts,  James,  Jun. ,  The  Sungei  Besi  Mines,   Limited, 

Sungei  Besi,  Selangor,  Federated  Malay  States  ...  Dec.    14,  1895 

657  Roberts,  John,  Laxey,  Isle  of  Man     Dec.     9,1905 

658  Roberts.  John,  12,  Framfield  Road,  Highbury,  London.  N.  Feb.    10,  1912 

659  Roberts,  William,  Bella  Vista,  Per ranporth,  Cornwall    ...  Aug.    4,1906 

660  Robertson,    Andrew,    49,    Mining    Exchange,    Ballarat, 

Victoria,  Australia Aug.     7,  1897 

661  Robertson  .  I>aniel    Alexander    Wilberforce,    Metro- 

politan    Colliery,     Helensburgh,    near     Sydney.    New 

South  Wales.  Australia        ...  Aug.     6.  1892 

662*Rop.ertso\.  James  Robert  Millar,  Vanduara,  Kirribilli 

Point,  North  Sydney,  New  South  Wales,  Australia    ...  Aug.     2,  1890 
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663*  Robins,  Samuel  Matthew.    Tranaactiont  senttoThon 

Stockett,   Western   Fuel  Company,    NTanaimo,    British 
i  olambia 

664  Robinson,  George,  Boldon  Colliery,  County  Durham 

665  I:  George    Hi    ia.  .lun..    The  [tabira    Iron   Ore 

( lompanj  ,    Limited,   c  0    Wil  and   I  lorn] 

Limited,   Rio  de  Janeiro,    Brazil,   South   America 

666  Robinson,  J.  I!.,  Collier)  Offices,  Tow  Law,  County  Durham 

667  Robinson,    .1  i>m n    Thomas,    South     Medomslej     Colliery, 

I  Upton,  <  'ounty  Durham 
litis  Robinson,  Stanley,  Chesterholm,  North  Biddick,  Wash- 
ington Station,  County  Durham 

liti'.i  Robinson,  Timothy,  Ryhope  Colliery,  Sunderland 

070  Robson,    .1.    S.,     Butterknowle     Colliery,    Butterknowle, 
Count)  Durham 

671  Rochester,     William,    Bighfield,    Beechwood    Avenue, 

Rytoh,  County  Durham 

672  RODBWALD,    RUDOLF,   Xenthead  Mines,  Nenthead,  Alston, 

Cumberland    ... 

(17:;  RoELOFSEN,  Jean  Adolf,   Post  OlKce   Buildings,  Middles- 
brough  ... 

074  Rogers,  John,  Widdrington  Colliery,  Acklington,  North- 
umberland 

675  RoNALDSON,    James    Henry,    Kilduff   Mains,    Drem,    Bast 

Lothian 

676  Routledge,  William  Henry,  Woodrield  Park,  Blackwood, 

Newport,  Monmouthshire    ...         ...         ...         ...         ...A. 

677  Howe,    Joseph    Seymour,    Metropolitan   Colliery,    Heluns- 

burgh,  New  South  Wales,  Australia         

678  Rowley,  Walter,  20,  Park  Row,  Leeds       

679  Rumbold,     William     Richard,     Oruro,     Bolivia,    South 

America,  via  Buenos  Aires  i  Tupiza  

650  Russell,     Robert,    Coltness    Iron     Works,     Newmains, 

Lanarkshire     ... 

651  Rutherford,  Robert,  The  Lawn,  Rhymney,  Cardiff 

682  Rutherford,    William  


683*Saise,  Walter,  Stapleton,  Bristol       A. 

684  Sam,   Thomas  Birch    Freeman,    Domkodu,    Cape    Coast 

Castle,  West  Africa  ... 

685  Samborne,    John     Stukely     Palmer,    Timsbury    House, 

Bath  

686  Sample,   James  Bertram,   17,  Tynedale  Terrace.  Hexham 


687  Sampson,  William,  33,  Queen  Street,  Singapore     

688*Sam\vell,  Nicholas,  P.O.  Box  385,  Rangoon,  Burma,  India 
6S9  Sandow,    William    John    Josiah,    Elder  Cottage,  Cliace- 
watcr,  Scorrier,  Cornwall    ... 

690  Saner,  Charles  Benjamin,  Village  Deep,  Limited,  P.O. 

Box  1064,  Johannesburg,  Transvaal 

691  Saunders,  David  William  Alban,  Worcester  Chambers,  A 

Swansea 
692*Kawyer,  Arthur  Robert,  824,  Salisbury  House,  London 

Wall,  London,  E.C A. 

693  Schmidt,    Henry    Morton,    United   Coal    Company,  804, 
Bank  for  Savings  Building,  Pittsburgh,   Pennsylvania, 

U.S.A 


Date  of  1 

and  i<f  I 


Oct    12,  L805 

.Line  10,  1899 

8.    !»•  ■  .       '.',  1899 

M.  April   B,  1905 

Aug.    ■"•,  1893 

Feb.    i:;,  L892 

S.    Oct.    12.  I  M'l 

A.    \ul,'.     1,  I  DOS 

M.  .June     1.  1912 

Feb.     8,  1902 

Maj    l.".,  1862 

A.    Dee.    10,  IslIN 

M.  Dec.  12,  1908 


April 


1906 


Aug.  3,  1907 

S.  April  8.  1899 

A.  Aug.  4,  1906 
M.  Feb.  11,  1911 

Aug.  ti.  1892 

S.  Oct.  7,  l->7<> 

M.  Aug.  L  Ins;, 

M.  June  8,  1889 


Aug. 

3, 

1907 

Aug. 

0, 

L893 

June  14, 

1902 

A  ug. 

3, 

1878 

Oct. 

11, 

1902 

Feb. 

9, 

1901 

M. 

Nov. 

3, 

1877 

M. 

Aug. 

3, 

1889 

Aug. 

5. 

1893 

S. 

Aug. 
Jan. 

1, 
19, 

1891 
1895 

A. 

M. 

Aug. 
Oct. 

4, 

10, 

1900 
1903 

Oct. 

9, 

1909 

April  13, 

1901 

Feb. 

8, 

1908 

A. 

M. 

April 
June 

10 

10, 

,1897 
1911 

.M. 

,  Feb 

12, 

1S98 

M, 

June 

11, 

1898 

s. 

Dec. 

6, 

1873 

.M. 
M. 

Aug. 
June 

2, 

1879 
1889 

Aug. 

1, 

1908 
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694  Schnabel,  Leberecht  Ferdinand  Richard,  Sun  Buildings, 

Corner    of    Bourke    and    Queen    Streets,    Melbourne, 
Victoria,  Australia   ,.... 

695  Sciiwarz,  Paul,  Dortmund,  Crook,  County  Durham 

696  Scott,  Anthony,  Netherton  Colliery.  Nedderton.  Newcastle- 

upon-Tyne 

697  Scott,  Charles  F.,  Newbell,  Consett,  County  Durham     ... 

698  Scott,  Ernest,  Sun  Buildings,  Newcastle-upon-Tyne 

699  Scott,  Edward  Charlton,  Woodside  Cottage,  Totley  Rise, 

Sheffield  

700  Scott,  George  Henry  Hall,  c/o  Thomas  Emerson  Forster, 

3,  Eldon  Square,  Newcastle-upon-Tyne  ... 

701  Scott.    Herbert    Kilburn,   46,    Queen    Victoria    Street, 

London,  E.C 

702  Scott,  William  Angus,  102,  St.  Mary  Street,  Cardiff 

703  Selby,  John  Baseley,  Leigh 

704  Severs,  Joseph,  North  Walbottle,  Newburn,  Northumber- 

land 

705  Severs,  William,  Beamish,  County  Durham  

706  Sheafer,  Arthur    Whitcomb,    Pottsville,     Pennsylvania, 

U.S.A 

707  Shiel,  Francis  Robert  Archibald,  Rosebank,  Burnopheld, 

County  Durham 

708  Shiel,    John,    South    Garesfield   Colliery,   Rowlands   Gill, 

Newcastle-upon-Tyne 

709  Simon,  Frank,  Rand  Club.  Johannesburg,  Transvaal 

710  Simpson,  Charles  Liddell.   13,  Montagu  Place,  Montagu 

Square,  London,  W. ... 

711  Simpson,  Francis  L.  G.,  Mohpani  Coal-mines,  Gadawarra,  A.M.  Dec 

C.P.,  India       

712  Simpson,  Frank  Robert,  Hedgefield  House,  Blaydon-upon- 

Tyne,  County   Durham   (Vice-President,   Member  of 
Council) 

713  Simpson,  John,  Follonsby,  Hawthorn  Gardens,  Monkseaton, 

Whitley  Bay,  Northumberland  (Vice-President,  Mem- 
ber of  Council)  .. 

714  Simpson,    John    Bell,    Bradley     Hall,     Wylam,     North- 

umberland (Past-President,  Member  of  Council) 

715  Simpson,  Robert  Rowell,  Inspector  of  Mines,  Dhanbaid, 

E.I.R.,  Bengal,  India  

716  Simpson,  Thomas  Ventress.  Throckley  Colliery,  Newburn, 

Northumberland         ...  ...         

717  Skertchley,  Sydney  A.  R.,  Apartado  Postal  Niim.  3023, 

Sucursal  V.,  Paseo  de  la  Reforma,  Mexico,  D.F. 

718  Sloan,   Robert  Patrick,    Craiglea,   Graham   Park  Road, 

Gosforth,  Newcastle-upon-Tyne     ... 

719  Smallwood,  Percy  Edmund,  The  Garth,  Medomsley, 

County  Durham 

720  Smart,   Alexander,   c/o   Fraser  and   Chalmers,   Limited, 

Erith,  Kent 

721  Smith,  Ernest  Arthur,  H.M.  Office  of  Works  (Supplies 

Division),     18,     Queen     Anne's     Gate,     Westminster, 
London,  S.  W. 
722*Smith,   Richard  Clifford,  Grovehurst,  Tunbridge  Wells 

723  Smith,  Robert  Fleming,  Hunters  Villa,  Parkside,  Cleator 

Moor,  Cumberland     ... 

724  Smith,  William,  P.O.  Box  653,  Johannesburg,  Transvaal  ... 

725  Smith,  William  Woodend,  The  Sycamore,  Hensingham, 

Whitehaven     ... 

726  Sopwith,  Arthur,   Wavertree,  Handsworth,  Staffordshire 


Date  of  Election 
and  of  Transfer. 

April  13 
April  9 

1907 
1904 

s. 

M. 

A. 

M. 
S. 
M. 

April  8 
April  11 
Aug.  4 
April  9 
Oct.  8 
Feb.  11, 
April  12 
Dec.  8 

1905 
1874 
1877 
1892 
1892 
1899 
,  1902 
1906 

Oct.  11 
June  10 
April  25 

1902 
1911 
1896 

A. 

M. 

June  8 

Nov.  5 
Dec.   8 

1901 
1892 
1900 

Aug.  4 

1894 

June  10 

1911 

May   6 
Dec.  14 

1871 
1S95 

M 
M. 

April  8 
Dec.  13 
Aug.  3 

1893 
1884 
1889 

S. 
M. 

Aug.  4 
Aug.  1 

18S3 
1891 

S 
M 

.  Dec.  6 
.  Aug.  1 

1866 
1868 

S. 
A 
M 
S. 
A 
M 

Oct.   4 
Aug.  3 
Aug.  2 
Oct.  11 
Dec.  14 
Aug.  2 
Dec.  13 

1860 
1895 
1902 
1902 
1895 
1902 
1902 

April  13 

1901 

A 
M 

Oct.  8 
.  Oct.  11 
.  Oct.  12 

1910 
1902 
1907 

S 
A. 

Feb.  10 
Dec.  9 
Aug.  1 
Dec.  11 
Dec.  5 

1894 
,1905 
1908 
1909 
1874 

Aug.  6 
Oct.  11 

1904 
1902 

Aug.  6 
Aug.  6 

1904 
1863 

Xl  LiSl     01      Ml   Ml'.!    - 
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727  Soi  riu.i.s,     Ki>mi  id     Octavii    .     North     Beaton      Mill        -    D< 

Morpeth  A.  M.  Aug.     I,  1885 

M.  Jum       8,   1889 

728  Soi  iiikkn,    John,    Heworth    Colliery,    Felling,     Count]       A.  I  >•  ■      14,  1889 

Durham M.  April  8, 

729  Soi  niKKN,  R.  W.  A.,  33,  The  Parade,  Cardiff  ...  Aug.     3,  1865 
7  11  Sodthwood,  Reginald  Thomas   Enfield,  Nether  Hi. use, 

Spencer  Road,  Putney,  London,  S.W 10,  1906 

7.;i   Spence,  Robert  Foster,  Backworth,  Newcastle-upon-Tyne       S.  Nov.    2,  1878 

A.M.  An-.    2.  1884 
M.  Aug.    4,  L889 
7:;2  Stanley,  George  Hardy,  South  African  School  ol  Mini 
ami  Technology,  P.O.  Box  1 176,  Johannesburg,  Trans- 
vaal      ...        .'• ...  Aprill2,1902 

7:;:;  Steavenson,   Addison   Langhornb,  Durham  (Past-Presi- 
dent, Member  of  Council)    ...  

734  Steavenson,  Charles  Eerbert,  Redheugh  Colliery,  Gates-       S.  April  14,  1883 

head-upon-Tyne        \.  Aug.  1,  1891 

M.  An-.  :;,  1895 

735  Steel,  Robert,  Wbodhouse,  Whitehaven      ...         ...        ...            Aug.  5,  1905 

7 :;ti  Stephens,   Francis  Joseph,  c'o  Mrs.  Stephens,  Ashfield, 

near  Falmouth  Oct.  1 '2,  1907 

737  Stephenson,  Ralph,  Fern  Cottage,  Poolstock  Lane,  Wigan  Dec.  10,  1904 

;:is  Stevens,  James,  0,  Fenchurch  Avenue,  London,  E.C.       ...  Feb.  14,  1885 

739  Stewart,       William,      Tillery      Collieries,      Abertillery, 

Monmouthshire  ..  June    8,  1895 

740  Stobart,  Frank,  Selaby  Hall,  Gainford,  Darlington  ...       S.  Aug.     2,  ls7.'i 

A.M.  Aug.  ."-.  1882 

M.  .In,,.  8  1889 

711  Stobart,  Henry  Temple,  Wearmouth  Colliery,  Sunderland       S.Oct.  2,  1880 

A.M.  Au-.  4,  1888 

M.Aug  3,  1889 

742  Stobart,    William    Ryder,    Etherley    Collieries,   County 

Durham Oct.     11,  1890 

743  Stoek,   Harky  Harkxess,   University  of  Illinois,  Urbana, 

Illinois,  T  S.A June  11.  1910 

711  Stoker,  Arthur  P. ,  3,  Saltwell  View,  Gateshead-upon-Tyne       S.  Oct.     6,  1*77 

A.M.  Aug.     1,  1885 
M.  Aug.    3,  1889 

745  Stokoe,  James,  Herrington  Lodge,  West  Herrington,   via      A.  Nov.  24,  1894 

Sunderland      M.  Dee.    10,  1904 

746  Stokoe,  John  George,  Alston  House,  Crigglestone,  WaUe-       A.  Dec.     9,  1899 

field      M.  Feb.   11,  1911 

747  Stone,  Arthur,  Heath  Villas,  Hindley,  Wigan       June  13,  1896 

7  48*Stonier,  George  Alfred,  726,  Salisbury  House,  London.  E.C.  June  11,  1904 

749  Storey,  William,  Drpeth  Villas,  Beamish,  County  Durham  April  12,  1902 

750  STOW,  Audley  Hart,  Pocahontas,  West  Virginia,  U.S.A.  Feb.    13,  1909 

751  Straker,    J.     H. ,    Howden    Dene.    Corbridge,    Northum- 

berland    Oct.      3,  1874 

752  Streatfeild,   Hugh  Sidney,  Ryhope,  Sunderland  ...A.M.June    8,  1889 

M.  Aug.  :;,  1889 
7">.'>  >ri  akt.  Donald  McDonald  Douglas,  25,  Woodstock  Road, 

Redland,  Bristol        ...         ...         ...         ...  ...  June  8,  1895 

754  SUMMERBELL,  Richarl,  Preston  Colliery.  North  Shields  A.  Dec.  9,  1905 

M.  Dec.    14,  1907 

755  Sutcliffe,  Richard.  Horbury,  Wakefield     •  ••  June  14,  1902 

7-30  Sutherland,    Edgar   Greenhow,   Brereton,  Rugeley     ..  Dec.   10,1904 

757  Sutton,  William,  Grosmont,  46,  Palace  Road.  Streatham 

Hill,  London,  S.W April  2S,  1900 

758  Swallow,  Frederick  Charles,  Thornbury,  Doncaster     ...  Dec.     9,  1911 

759  Swallow,   John,   2,    Percy    Gardens,   Tynemouth,   North 

Shields  ...  ...     ' May      2,  ls74 

760  Swallow,  Ralph  Storey,  Langley  Park,  Durham A.  Dec.     9.  1899 

M.  Dec.    12,  1903 
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761    Swallow,    Wardle    Asqtjith,     Tanfield     Leu,     Tantobie, 
County  Durham 


S.  Dec.  9 
A.  Aug.  3 
M.  Aug.     2 

762  Swinburne,     Umfreville     Percv,     Inspector     of   Mines,  A.M.  Aug.     4 

Pretoria,  Transvaal ....         ...  M.  June  14 

763  Swindle,  Jackson,  West  House,  Swalwell  Road,  Dunston, 

Gateshead-upon-Tyne  ...  ...         ...         ...         ...  June  14 

764  Swinnky,  Alfred  John  George,  Lome  Villa,  Elm  Koad, 

Sidcup,  Kent  June  11 

765  Symons,  Francis,  Ul version      .  ...  ..  Feb.    11 


Date  of  Election 
and  of  Transfer. 

1893 
1901 
1902 
1894 
1902 


766  TALUS,  John  Fox,  84,  High  Street,  Newport,  Monmouth- 

shire 

767  Tate,  Robert  Simon,  Saint  Hilda  Colliery,  South  Shields 

768  Tate,    Simon,    Trimdon  Grange  Colliery,   County  Durham 

769  Tate,    Walker    Oswald,     Usworth     Hall,    Washington. 

Washington  Station,  County  Durham 

770  Taylor,  Henry  William,  c  o  The  Bank  of  West  Africa, 

Zungeru,  Nigeria 

771  Taylor,  Neil,  c  o  H.  R.  Marsden,  Soho  Foundry,  Leeds  ... 
77-  Taylor,    Thomas,     Chipchase     Castle.     Wark,  *  Northum- 
berland ...         ...         ...         

773  Teasdale,    Thomas,     Middridge    Colliery,     New    Shildon, 

County  Durham 

774  Tennant,  John  Thomas,  JamesStreet,  Hamilton,  Newcastle, 

New  South  Wales,  Australia 

775  Terry,    Arthur   Michael,    1,    Clifton   Road,   Newcastle- 

upon-Tyne 

776  Thom,  Archibald,  Jun.,  Moresby  Parks,  near  Whitehaven 

777  Thomas,    David,    Quay   Street,   Ammanford,  Carmarthen- 

shire 

778  Thomas,  Ernest  Henry,  The  Hollies,  Trecynon,  Aberdare 

779  Thomas,  Iltyd  Edward,  Glanymor,  Swansea 

780  Thomas,  J.  J.,  Hawthorn  Villa.  Kendal  

781  Thomas,   Richard,  Cambria  Villa,   Stockton,  New   South 

Wales*,  Australia 

782  Thomlinson,  William,  Seaton  Carew,  West  Hartlepool  ... 

783  THOMPSON,  Ekrington,  3,  Tynemouth  Terrace,  Tynemouth, 

North  Shields 

7S4  Thompson,  John  William.  East  Holywell  Colliery,  Shire- 
moor,  Newcastle-upon-Tyne 

785  Thompson,    Robert   Reginald,   Eongwelly  Camp,   Delimi 

River,  Naraguta,  Northern  Nigeria 

786  Thomson,    Thomas,    Westport    Coal    Company,    Limited, 

Denniston,  New  Zealand 

787  Thornton,    Norman    Muschamp,    301,    Tegler    Building, 

Ivlmonton,  Alberta,  Canada 

788  Thornton,     Thomas,    Blackhall     Colliery,    Castle     Eden, 

County  Durham         ...  ...  ...  ...  ... 

789  Todd,  John  Thomas,  Blackwell  Collieries,  Alfreton 


790*Townseni>,     Harry     Poyser,      Village     Deep,     Limited, 
P.O.  Box  1064,  Johannesburg,  Transvaal 

791  Trelease,   William   Hbnwood,   41,   Wear  Bay  Crescent, 

Folkestone 

792  Trevor,  Earle  Wellington  Jenks,  78,  Palace  Chambers, 

Westminster,  London,  S.  \Y. 

793  Trotman,  Henry  Leigh,  singareni  Collieries,  Deccan,  India 

794  Tulip,  Samuel,  Bunker  Hill,  Fence  Houses 


S. 
A. 
M. 

S. 
A. 
M. 


Dec.  12 
Aug.  3 
Aug.  4 
Dec.  11 
Sept.  11 
Oct.  12 
Aug.  1 
Feb.   13 

April  S 
April  13 

July     2 

April    9 

Dec.    12 

Aug.  6 
Aug.    5, 

June  20 
Feb.  10 
Feb.  10 
June  21 

Feb.  11 

April  25 

June  8 
June  Id 
Feb.  10 

Dec.  10 

Feb.  8 
April  27 
Aug.  2 
June  10 

Feb.  10 
Nov.  4 
Aug.  1 
June  8 

April  12 

April  S 

Aug.  2 
Feb.  13 
June  12 


1902 

1898 
1899 


1903 
1901 
1906 
1909 
1875 
1895 
1903 
1904 

1911 
1907 

1872 
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1903 

1904 
1905 

1908 
1900 
1900 
1894 

1899 
1896 

Hi07 
1893 
1900 

1910 

1908 
1895 
1902 
1903 

1912 
1876 

1885 
1889 

1902 

1893 

1902 
1904 
1S97 
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, g  ,    i  i  i.  .  i.i  i .1..  .inns  .1  \ mbs,  7,  Bei erlej    I 

Whitlej  Bay,  Northumberland     ...  Feb.    12,  L89£ 

796  Ti  bnbull,  Robbbt,  Usworth  Colliery,  Washington,  County 

Durham           ...                   ...      '             .'.  Aug.    2,  1902 

797  |t  M.,.   I'l.ii.i.   Vilhelm,  60,   Market  Street,    Melbourne, 

bralie                 April   7.  1906 

798*TyEBS,  John    Emanuel,    Rewah  State  Collieries,  Cmaria,  A.M.  Dee.    10,  1^77 

i  ■  ntral  India                                  M.  Aug.    3,  1889 

799   l'w.AiK,  David,  Bellingham,  Northumberland         Feb.    14,  1^71 

Upton,  Prbscott,  P.O.  Box  1026,  Johannesburg,  Transvaal  June  12,  1897 

sol  Vbasey,   Harvei   C,  Tiril,  Ranchi  P.O.,  Bengal,  India   ...  June  21,  1894 

802  Vj;kiv,    Joseph    Crosby,    Apartado    1723,    Mexico   City, 

Mexico April    9,  1910 

803  Verny,  George,  Pont  d'Aubenas,  Ardeche,  France           ...  Oct.      B,  1898 

804  Verschoyle,    William    Dbnham,    Tanrago,    Ballisodare, 

County  Sligo Dec.   11.  1897 

805  Voskule,    Gbdeon    A.,    P.O.    Box    1242,    Johannesburg,  A. M.  Dec.   10,  1904 

Transvaal        M.  Oct.     8,  1010 

806  Wadham,  Walter  Francis  Ainslie,  Millwood,  Dalton-in- 

Furness,  Lancashire             ...         ...         ...                    ...  Dec.    10,  1898 

807  Wales,    Henri   Thomas,   Bank  Chambers,  Castle  Square, 

Swansea           Feb.    11,  1893 

SOS  Walker,  Henry,  H.M.  Inspector  of  Mines,  Walden,  Wid- 

combe  Hill,  Bath        June    s,  1907 

809  Walker,  James  Howard,  Bank  Chambers,  Wigan           ...  Deo.     9,  1899 

810  Walker,     John     Scarisbrick,     Pagefield     Iron     Works, 

Wigan I'    ■     4.  L869 

sll   Walker,  Sydney  Ferris,  Bloomfield  Crescent,  Bath  Juno  11,  1898 

812  Walker,  Thomas  A..  Pagefield  Iron  Works.  Wigan        ..  Juno    s,  1895 

813  Walker,  William  Edward,  Lowther  Street,  Whitehaven  Nov.  19,  1881 
sll  Wall,  Henry,  Tower  Buildings,  Wallgate,  Wigan  ...  June  S,  1895 
S15  Wale,  William    HENRY,  748,   Burrard  Street,   Vancouver, 

British  Columbia        June  14,  1902 

816  Walsh,  George  PatON,  143,  Stadhouderskade,  Amsterdam, 

Holland             Nov.  24,  1894 

SIT   Walton,    Arthuk    John,    P.O.    Box    149,   Johannesburg,  S.  Feb.    12,  1898 

Transvaal         A.  Aug.      1,  1903 

M.  April    9,  1910 

818  Walton,   Jonathan   Coulthard,    Writhlington    Colliery,  S.  Nov.    7,  1*74 

Radstock,  Bath  A.M.Aug.    6,1881 

M.  June    8,  1S89 
S19  Walton,  William  Henry,  Bridgewater  Offices,  Walkden, 

Manchester      June  10,  1903 

820  Ward,  Alexander  Houstonne,  Sitarampur,  Bengal,  India  April  14,  1894 
821*Ward,  Thomas  Benry,  Giridih,  E.  I.  R.,  Bengal,  East  India  A.M.  Aug.     5,  1882 

M.  Aug.     3,  1889 

822  Wake,  Francis  Thomas,  The  Croft,  Corbridge,  Northum- 

berland                                                   June  11,  1910 

823  Watson,  Claude  Leslie,  Dunkerton  House,  Tunley,  Bath  Dec.  8,  1900 
S24  Watson,  Edward    c/o  Allsebrook  and  Watson,  Ural  Estate 

and  Insurance  Agents,  Balfour,  Kootenay  Lake,  British  S.  Fob.    13,  1892 

Columbia          ...         ...         ...  M.  Aug.     4,  1894 

825  Watson,  John,    Jumbunna    Mine,    Jumbunna,   Victoria, 

Australia         Dec.    12,1908 

S26  Watson,   Siddell,    Settlingstones,  Fourstones,   Northum- 
berland               April   8,  1911 

827  Watson,    Thomas,    Trimdon     Colliery,    County    Durham  Oct.    11,1890 

828  Watts,    Frank   Reginald,    Blytheswood   North,    Osborne 

Road,  Newcastle-upon-Tyne           Oct.    12,1907 

829  Watts,  J.  Whidbourne,  !'.<>.  Box  179,  Barberton,  Trans- 

vaal          Dec.    12,  1896 


LIST   OF   1IEMBERS. 


xliii 


830  Webster,  Alfred  Edward,  Manton,  Worksop 

831  Wedderburn,  Charles  Maclagan,  8,  East  Fettes  Avenue. 

Edinburgh 

832  Weeks,  John  George,  Bedlington,  Northumberland  (Past- 

President,  Member  of  Council) 

833  Weeks,  Richard  James,  Bedlington,  Northumberland     ... 

834  Weeks,  Richard  Llewellyn,  Wellington,  County  Durham 

835*Weinberg,  Ernest  Adolph,  19,  Queen  Street,  Melbourne, 

Victoria,  Australia    ... 
836  Welsh,    Thomas,    Maindee    House,    Upper    Pontnewydd, 

Monmouthshire 
S37  Welton,    William   Pitt,    Santa  Ana,    Departamento   del 

Tolima,  Republic  of  Colombia,  South  America  ... 

838  West,  Norman,  The  Intake,  Hexham  

839  White,  Charles  Edward,  Wellington  Terrace,  South  Shields 


840  White,    Frederick    Napier,    H.M.    Inspector   of    Mines, 

30,  Stow  Park  Avenue,  Newport,  Monmouthshire 

841  White,  Henry,  Western  House,  Little  Benton,  Newcastle- 

upon-Tyne 

842  Whitehead,  Harold  Joshua,  Wigan  Coal  and  Iron  Com- 

pany, Limited,  Clock  Face  Colliery,  near  St.  Helens  ... 

843  Whitfield,    Thomas    Cdthbert,   Colliery   Office,    White- 

haven   ... 

844  Widdas,    Henry,    Whitehaven    Castle    Estate,    Somerset 

House,  Whitehaven  ...  ...  ...  ...         ...         ... 

845  Widdas,  Percy.  Oakwood,  Cockfield,  County  Durham 

846  Wight,  Frederick  William,  5,  Bondicar  Terrace,  Blyth... 

847  Wight,    Robert   Tknnant.   Deaf    Hill    Terrace,   Trimdon 

Colli eiy,  Count}-  Durham     ... 

848  Wtilbraham,    Arthur    George     Bootle,    28,    Ovington 

Square,    London,    S.W. 

849  Wild,    Matthew    Brown,    37,    Arthur    Road,    Erdington, 

Birmingham     ... 

850  Wilkins,  William  Glyde,  Westinghouse  Building,  Pitts- 

burg, Pennsylvania,  U.S.A. 
S51   Wilkinson,  John  Thomas,  East  Hetton  Colliery,  Coxhoe, 

County  Durham 
852  Wilkinson,   Maurice  Hewson  

853*Wilkinson.  William  Fischer.  Hurstbourne  Priors,  Whit- 
church, Hants.    ... 

854  Willey,  Joseph  Leonard,  P.O.  Box  3,  Brakpan,  Transvaal 

855  Williams,    Foster,    Miniera   di    Libiola,    Seatri   Levante, 

Italy      ' 

856  Williams,  Griffith  John,  H.M.  Inspector  of  Mines,  Bangor 

857  Williams,    James,   45,   Dartmouth   Park   Hill,   Highgate, 

London,  N.W.  

858  Williams,    John,  Dolavon,  Llanrwst,  Denbighshire 

859  Williams,  Luke,  Claremont,  Moonah,  Tasmania    ... 

860  Williams,    Robert,    Friars    House,    New    Broad    Street. 

London,  E.C.  ... 

861  Willis,  Edward  Turnley,  3,  The  Drive,  Gosforth,  New- 

castle-upon-Tyne 

862  Willis,   Henry  Stevenson,    Weardale  House,   St.  John's 

Chapel,  County  Durham 

863  Wilson,    Anthony,    Thornthwaite,  Keswick  

864  Wilson,   Archibald   Laurence,   The   New    Ravenswood, 

Limited,  Bavenswood,  Queensland,  Australia    ... 


Date  of  Election 
and  of  Transfer. 
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June  12 
Oct.  14 


Feb 

4, 

1865 

Oct. 

8, 

1910 

A.M. 

June 

10, 

1882 

M. 

Aug. 

3, 

1889 

A.M 

Feb. 

12, 

1898 

M. 

Oct. 

8, 

1S98 

Feb. 

14. 

1903 

Dec. 

9, 

1905 

Aug. 

5, 

1911 

s. 

N  ov. 

4, 

1876 

A.M. 

Aug. 

1, 

1885 

M. 

Aug. 

3, 

1889 

June 

U, 

1898 

s. 

Marc 

h2, 

1867 

M 

Aug. 

5, 

1871 

Dec. 

9, 

1911 

A 

Oct. 

8, 

1904 

M. 

Feb. 

12, 

1910 

April 

1906 

Aug. 

6, 

1904 

Aug. 

5, 

1905 

Oct. 

13, 

1900 

S. 

Dec. 

1  1, 

1897 

M. 

Feb. 

8, 

1902 

Oct.  12 
Dec.  11 


Dec.   8, 

1900 

A. 

Dec.  12, 

1903 

M. 

Oct.  10, 

1908 

Oct.  10, 

1896 

Aug.  1, 

1908 

A 

April  13, 

1907 

M. 

June  20, 

1908 

Aug.  2, 

1902 

April  11, 

1908 

Oct.  8. 

1904 

April  10, 

1897 

June  13, 

1896 

June  10, 

1911 

S. 

Feb.  13, 

1892 

A. 

Aug.  4, 

1900 

M. 

June  8, 

1907 

A.  M 

Feb.  10, 

1900 

M. 

Dec.  13, 

1902 

A.M. 

Jixne  12, 

1897 

M 

April  2, 

1898 

1905 


1907 
1897 
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m'..,  Wilson,  Frederick,  Hebburn  Colliery,  Hebburn,  County 
Durham 

B66  Wilson,  Jambs,  Wellington  Souse,  Edmondsley,  Durham 

sti7  Wilson,  Joseph  William,  118,  Abington  Avenue,  North- 
ampton  . . 

86H   Wilson,  Llotd,  Flimbj  Colliery,  Maryport    . 

869  Wilson,  Peregrine  Oliver, c'oF.  F.  Wilson,  7,  Devonshire 
Square,  Bishopsgate  Street,  London,  E.C. 

s;o  Wilson,  Robert  Gott,  Battle  Green,  I'elton  Fell,  County 
Durham 

871   Wilson,  William,  Chilton  Colliery,  via  Perry  Hill 

s;-j  Wilson,  William  Brum  well,  lit.  West  Parade,  New- 
castle-upon-Tyne 

873  Wilson,  William  Brumwell,  Jun.,  Chopwell  Colliery, 
Ebchester,  County  Durham 

s;4  Winohbll,  Horace  Vaughan,  505,  Palace  Building,  Min- 
neapolis, Minnesota,  U.S.A. 

875  Wolff,  Mark  Arthur,  tils,  Pacific  Building,  Vancouver, 
British  Columbia 

87t>  Wood,  Ernest  Seymoi  b,  Cornwall  House,  Murton,  County 
Durham  (Member  of  Council) 

S77  Wood,  John,  Coxhoe  Hall,  Coxhoe,  County  Durham 


->7v  Wimh),  Sik  Lindsay,  Bart.,  The  Hermitage,  Chester-le  Street 
(Past-President,  Member  of  Council) 

879  Wood,  Richard,  Barley  Brook  Foundry,  Wigan     ... 

880  Wood,  Robert,  8,.  Olympia  Gardens,  Morpeth         

881  Wood,   Thomas,    Rainton   House,    Fence    Houses 

JSS'J  Wood.  Thomas  Outterson,  Cramlington  House,  Cramling- 
ton,  Northumberland 

883  Wood.    William    Outterson,  South    Hetton,    Sunderland 

(PAST-PRESIDENT,.!/'////''/'';''''"""''') 

884  Woodborne,  Thomas  Jackson,  Bultfontein  Mine,  DeBeers 

Consolidated  Mines,  Limited,  Kimberley,  South  Africa 

885  Woodeson,    William   Armstrong,   Clarke,  Chapman   and 

Company,  Limited,  Victoria  Works,   Gateshead-upon- 

Tyne 
883  Wright,    Abraham,    Last    Indian    Railway,    Engineering 

Department,  Giridih,  Bengal,  India 
ss7  Wrightson,  Sir  Thomas,  Bart. ,  Stockton-upon- Tees 
S88  Wrightson,  Wilfrid  Ingram,  Neasham  Hall,  DarlingtonA. 


i 


D        12,  L908 
April  13,  1901 


June  io 
Jan.    19 


Di 
A.  Aug.     6 
.M.  Dec.     12 

Juie       s 

S    Feb.     6 

M.  Aug.    2 

Feb.     9 
Nov.  24 

Aug.     6 


(  )et . 

in 

1891 

S. 

June 

8, 

1889 

A. 

Aug. 

4, 

1894 

M. 

Aug. 

3, 

1895 

Oct. 

1. 

1 857 

June 

I  i. 

1902 

April 

13, 

1907 

s 

Sept. 

3, 

1870 

M 

Ug. 

5, 

1871 

Feb. 

1  1. 

1903 

.Nov. 

i . 

1863 

Feb. 

10, 

1894 

Dec.     10 


Feb. 

11, 

1 905 

Sept. 

13, 

1873 

M 

Dec. 

9, 

1S99 

M. 

Feb. 

s. 

1 908 

1911 
1895 

I  393 
1892 
1903 
11107 
1869 
1873 

1901 

1894 

1910 


1904 


Aug. 
Oct. 


1,  1903 
12,  1901 


889  Yeoman,  Thomas  Pressick,  Hingir-Rampur  Coal  Company, 

Limited.   Jharsuguda  Post  Office,  Sambalpur  District, 
Bengal  Nagpur  Railway,  Bengal,  India    .. 

890  Youll,  Gibson,  Bulli,    New  South  Wales,  Australia 

891  Young,  Andrew,  Bede  House,  Hebburn  Colliery,  Hebburn, 

County  Durham 

892  YOUNG,  -Ions    ANDREW,  Joseph  Craw-hall  and  Sons.   New- 

castle-upon-Tyne.    Transactions,  etc.,  sent  to  3,  Fountain  A. M.  Dec.  10,  1^N7 
Avenue,  Gateshead-upon-Tyne       ...         ...         ...  ..       M.Aug.    3,  Ins!' 

893  VoUNG,  John    Hi  NTLET,   Wearmouth  Colliery,   Sunderland  June  •_'!.  1894 


Dec.    11,  1909 
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ASSOCIATE  MEMBERS  (Assoc.  M.I.M.E.). 
Marked    have  paid  life  composition. 


1  AisswoRTir,  George,  The  Hall,  Consett,  County  Durham 

2  Armstrong,  John  Hobart,  St.  Nicholas' Chambers,  New- 

castle-upon-Tyne 

3  Atkinson,      George     Blaxland,     Prudential     Assurance 

Buildings,  Mosley  Street,  Neweastle-upon  Tynu 

4  Barrett,     William     Scott,    Abbotsgate,    Blundellsands, 

Liverpool 
5*Bei.l,  Sir  Hugh,  Bart.,  Middlesbrough 

6  Bishop,    Clarence    Adrian,     Engineering    and    Building 

Works,  Mooi  River,  Xatal,  South  Africa 

7  Borradaile,  Noel  Collingwood  Dickson,  Farm  Sabona- 

bon,  near  Motor  Mine,  Gatooma,  Rhodesia,  South  Africa 
8 "Broad dent,  Denis  Ripley,  Royal  Societies  Club,  St.  James' 

Street,  London,  S.  W.     Tran  tactions  sent  to  The  Library, 

Royal  Societies  Club,  St.  James'  Street,  London,  S.W. 
9  Brown,  Edward  Otto  Forster,  Springfort,  Stoke  Bishop, 

Bristol  ...      ' 

i 

10  Brown,  John  Coggin,  Geological  Survey  of  India,  27,  Cho- 

wringhee.  Calcutta,  India 

11  Brctton,  I'.  M.,  17,  Sandhill,  Newcastle-upon-Tyne 

12  Cackett,    James    Thoeurn,     Pilgrim   House,    Newcastle- 

upon-Tyne 

13  Capell,  Rev.   George   Marie.  Passenham   Rectory,  Stony 

Stratford  ... 

14  Carr,  John  Thomas,  Sixhills  Street,  Grimsby  

15*CARR,    William    Cochran,    Benwell    Colliery,    Newcastle- 
upon-Tyne  (Member  of  Council) 

16*Che\vings,      Charles,      Eton      Street,     Malvern,      South 
Australia 

17  COCHRANE,  Ralph  I).,  Hetton  Colliery  Offices,  Fence  Houses. 

Transactions    sent    to    W.     Cochrane,    The    Willows, 
Willington,  County  Durham 

18  Cochrane,    William    James,    York    Chambers,     Fawcett 

Street,  Sunderland    ... 

19  Cook,  Arthur  Geoffrey  Harold,  Vine  Cottage,  Coi  bridge, 

Northumberland 

20  Cooper,  R.  W.,  Newcastle-upon-Tyne ,. 

21  Cope,  William  Henry,  The  University,  Birmingham 

22  Cory,  Sir  Clifford  John,  Bart.,  c/o    Cory  Brothers  and 

Company,  Limited,  Cardiff  

23  .Coxon,  Samuel,    1,    Fern   Gardens,  Low    Fell,  Gateshead- 

upon-Tyne 

24  Edwards,  F.  Henry,  Bath  Lane.  Newcastle-upon-Tyne    ... 
2;">  Elcoate,  John,  16,  Marton  Road,  Middlesbrough 

26  Fairless,  Joseph,  Wensleyville,  Holywell  Avenue,  Monk- 

seaton,  Whitley  Bay,  Northumberland  

27  Fenwick,    Featherstone,    County    Chambers,    Westgate 

Road,  Newcastle-upon-Tyne 

28  Ferguson,  Colin  Armstrong,  P.O.  Box  21,  Randfontein, 

Transvaal 

29  Foster,    T.    J.,    Coal    Exchange,    Scranton,    Pennsylvania, 

U.S.A.  

30  George,    Edward  James,    Beech  Grove,  Consett,  County 

Durham 


Date  of  Election 
and  of  Transfer. 

Dec.  9,  1905 

Aug. 

1 

,  1885 

Nov 

.   0 

,  1892 

Oct 
Dec. 

14 
9 

,  1S99 
,  1882 

Oct. 

10 

,  1903 

Oct. 

12 

,  1907 

Oct 
S.  Dec. 
A.  Aug. 
M.  Oct. 

14, 

14. 

3. 

12. 

,  1899 
1901 
1907 

,  1907 

Dec. 
Oct. 

11. 
13, 

1909 
1900 

Oct. 

10, 

1903 

Oct. 
Feb. 

s, 

11, 

1892 
1911 

Oct. 

11, 

1890 

April 

25, 

1S9G 

June 

1, 

1878 

April 

3, 

1909 

Oct. 
Sept. 
Dec. 

9, 
4, 
9, 

1909 
1880 
1905 

Dec. 

11, 

1897 

Feb. 

13, 

1909 

June  11, 
April  13, 

18S7 
1912 

June 

10, 

1899 

June 

8, 

1907 

July 

14, 

1896 

Dec. 

12, 

1891 

Dec. 

9, 

1905 
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:;i  Gibson,  George  Ralph,  Tyne  Saw  Mills,  Hexham 

32  Gibson,   Thomas   William,    Bureau    of    Mines,   Toronto, 

(  Ontario,   Canada  

:::;  Giddy,  Thomas  Gbantham  James,  Blaokall  street,  Hamil- 
ton, New  South  WaleB,  Australia 

34  Grab  \m,  Jobn,  Findon  Co1  Durham 

35  Gbaham,  James  Pabmley,  26,  Cloth   Market,   Newcastle- 

upon-Tyne 

36  Guthrie,    Reginald,   Neville    Hall,    Newcastle-upon-Tyne 

(Treasurer,  member  of  Council) 

37  i|Al..  ii.    Arthur    Jamieson,    The    Manor    House,    Long 

Benton,  Newcastle-upon-Tyne       

38  Haggie,  l'lTi.u  Norman  Broi  obton,  The  Limes,  Whitburn, 

Sunderland 

39  Haswell,  William  Spence,  Beverley  Gardens,  Cullercoats, 

Whitley  Bay,  Northumberland      

m  II  iDi. kv,  John  Hint,  1.  Elms  West,  Sunderland 

41  Hklli.v.  George,  East  Avenue,  Benton,  Newcastle-upon- 
Tyne      •  

A-l  Henderson,  Charles  William  Chtpchase,  co  John 
George  Weeks,  Bedlington,    Northumberland 

13  FTenzell,  Robert,  Northern  Oil  Works,  Newcastle-upon- 
Tyne      ; 

\\   Hesketh,  Richard,  Neville  Hall.  Newcastle-upon-Tyne  ... 

15  Hilly,  Ernest  Haviland,   North  Eastern  Railway  offices, 

Westgate  Road,  Newcastle-upon-Tyne 

46  Hodgetts,    Arthur,   c/o    G.    W.    Hodgetts,    Vaal    River 

Estate,  Sydney,  via  Delpoort's  Hope,  District  Kimber- 
Ley,  South  Africa  ...  ■••  ■■ 

47  Hopper,     George      William     Nugent,     The     Ropery, 

Thornaby-upon-Tees,  Stockton-upon-Tees 
•18  Humphreys-Davies,  George,  5,  Laurence  Pountney  Lane. 
Cannon  Street,  London.  E.C.  

lii  Innes,  Thomas  Snowball,  Prudential  Buildings,  Mosley 
Street,  NeAvcastle-upon-Tyne         

50  Jeffrey,  Joseph  Andrew,  c/o  The  Jeffrey  Manufacturing 
Company,  Columbus,  Ohio,  U.S. A.  

T)l  Jeffries  Joshua,  Abermaiu  Colliery,  New  South  Wales. 
Australia 

52*Joicey,  James  John.  The  Hill,  Witley,  Godalming 

53  Jopling,  Ford  Stafford,  Jun.,  8,  Thornhill  Terrace, 
Sunderland 

.">4  KiDSON,  Arthur,  co  Glahobn  and  Robson.  Limited.  Rope 

Manufacturers.  Sunderland  

.-).-»  KlRKLEY,  JAMI  ..  Cleadon  Park,  Cleadon,  Sunderland 
56  Krohn,  Herman  Allxani-er,  103,  Cannon  Street,  London, 
E.C 

;,7  Lamb,  Edmund  George,  Borden  Wood,  Liphook,  Hants. 

58  Langslow-Cock,  Edward  Arthur,  c  o  Way  and  Company. 

Dewar  House,  Havmarket,  London,  W 

59  Latimer,  William.  3,  St.  Nicholas' Buildings,  Newcastle- 

upon-Tyne       ...         ;   „    "' 

60  Lawson,    Henry   Alfred,   c  o    Robert   Frazer   and    Sons, 

Limited,  Milburn  House,  Newcastle-upon-Tyne  ... 

61  Leake,  Percy  Coi.linson,  c/o  Deanbank  Chemical  Com- 

pany, Ferry  Hill  .       .  ;•• 

62  LOEWENSTEIN,  Hans  VON  LOEWENSTEIH  ZU,  V  rie.lriehstrasse, 

-1  Essen-Ruhr.  Germany.  Transactions  sent  to  Biblio- 
thek  des  Vereins  fiir  die  bergbaulichen  Interessen  im 
Oberbergamtsbezirk  Dortmund,  Essen-Ruhr,  Germany 


Mon 

ami  of  Trai     ■ 

Jane  20,  1908 

Jun.      g,    1801 

April   8,  mil 
Oct.     9,  \^<: 

Dec,     8,  1900 

\  ag.     4,  1888 

K-!..      s.  190S 

Oct.    10,  190s 

April  13,  1901 
June  13,  1891 

Dec.   14,  1895 

Dec.     9,  1882 

April  11,  ISO] 
Feb.   13,  1909 

April  13,  1912 

Oct.  9,  1897 
Oct.  10,  190S 
Oct.   8,  1892 

Dec.  10,  1898 

Dec.  11,  1S97 

Dec.  10,  1898 
Oct.  10,  1891 

Feb.  12,  1910 

April  8,  1S99 
June  8,  1907 

Oct.  14,  1893 

Feb.  12,  1898 

Aug.  2,  1902 

Oct.  14,  1905 

April  8,  1911 

Aug.  3,  1907 

April  13,  1907 
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63  Marshall,  Patrick,  University  School  of  Mines,  Dunedin, 

New  Zealand 

64  MOORE,  Frederic  George,  Parke  Mineral  Estate  Office,  9, 

Fleet  Street,  Torquay 

65  Mobbing,  Algernon  Henry,  62,  London  Wall,  London,  EC. 

66  Morris,  Percy  Copeland,  79,  Elm  Park  Gardens,  London, 

S.W 

67  Oliff,    Thomas    Millen",    Solomon's  Temple   Tin    Mines, 

Limited,  Mine  Office,  P.O.  Sterkwater,  via  Potgietersrust. 
Transvaal 

68  Oliver,  James  Stuart,   Portland    House,   Jesmond  Road, 

Newcastle-upon-Tyne 

69  Palmer,  Sir  Alfred  Molyneox.   Bart.,  John  Bowes  and 

Partners.  Limited,  Milburn  House,  Newcastle-upon-Tyne 
""0  Patterson*,  Robert  Oliver,  Thorneyholme,  Wylam,  North- 
umberland 
l~Pi<  kup,  Peter  Wright  Dixon,  Bishton  Colliery,  Rishton, 
Blackburn 

2  Postlethwaite,    John,    Chalcedony   House,    Eskin   Place, 

Keswick 

3  Prior-  Wandesforde.  Richard  Henry,  Castlecomer  House, 

Castlecomer,  County  Kilkenny 
4*Proctor,   John   Henry,  29,  Side,  Newcastle-upon-Tyne... 

5  Redmayne,    Robert   Norman,    14,    Neville   Street,    New- 
castle-upon-Tyne 
76  Reid,  Sidney,   Printing   Court  Buildings,  Newcastle-upon- 
Tyne      

7  Rogers,  Isaac  Bowman,  25,  Windsor  Gardens,  Monkseaton, 

Whitley  Bay,  Northumberland 

8  Rogerson,  John  Edwin,  Oswald  House,  Durham    ... 

9  Russell,  James,  Westgate  Road.  Newcastle-upon-Tyne 

SO  Sadler,  Basil,  Craigmore,  Lanchester,  Durham 

81  Samuel,  David,  Arcade  Chambers,  Llanelly 

82  Sanders,  Charles  William  Henry,  Sherburn  House,  near 

Durham 

83  Schumacher,   Raymond   William,   c  o   H.    Eckstein   and 

Company,  P.O.  Box  149,  Johannesburg,  Transvaal 

84  Smith,   Arthur   Herbert,  Broad  Street  House,  London, 

E.C 

85  Smith,  Richard  Tilden,  4  to  6,  Copthall  Avenue,    London 

E.C 

S6  Steuart,  Douglas  Stuart-Spens,  Royal  Societies  Club,  St. 
James'  Street,  London,  S.W. 

87  Strange,  Harold  Fairbrother,  P.O.  Box  2527,  Johannes- 

burg, Transvaal 

88  Strzblecki,  Algernon  Percy  Augustus  de,  39,  Victoria 

Street,  Westminster,  London,  S.W. 

89  Todd,  James.  Overdale,  Jesmond,  Newcastle-upon-Tyne   ... 

90  Walby,  Frederick  George,  The  Bellambi  Coal  Company, 

Limited,  9,  Bridge  Street,  Sydney,  New  South  Wales, 
Australia 

91  Watson,  John   Robert,   3,  Whitburn  Terrace,   Marsden, 

South  Shields  ...  

92  Watt,  Percy  Buckton,  26,  Larkspur  Terrace,  Newcastle- 

upon-Tyne 

93  Watts,  James,  Monro  Vellio  Mines,  Minas  Geraes,  Brazil, 

South  America 


Date  of  Election 
and  of  Transfer. 


June  12,  1897 

Aug.  7,  PI09 
Oct.  14.  1911 

Feb.  14,  1903 


April  3,  1909 
Feb.  10,  1912 

Nov.  24,  1894 

Feb.  12,  1910 

Feb.  12,  1898 

•Feb.  11,  1905 

Dec.  9,  1905 
June  8,  1889 

Dec.  8,  1906 

Dec.  13,  1902 

April  13,  1912 
June  8,  1895 
Feb.  13,  1901 

Feb.  11,  1905 
Dec.  13,  1902 

Dec.  14,  1901 

April  9,  1904 

June  14,  1902 

Oct.  14,  1911 

June  10,  1899 

Dec.  11,  1S97 

Dec.  12,  190S 

Aug.  6.  1892 

Feb.  9,  1907 
April  9,  1910 
Feb.  10,  1912 
Feb.  11,  1911 
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94  Watts,  John,  Blytheswood  North,  Osborne  Road, Newcastle- 

upon-Tyne 

95  Welford,  Thomas,  Wallarah  Colliery,  Catherine  Hill  Hay, 

New  South  Wales,  Australia 

96  Whettall,  Samuel,  5,  Pleasant  View,  Tingley, Wakefield 

97  Whitehead.  Thomas,  Brindle  Lodge,  Preston 

98  Williams,   Henry,  Llwyngwern,  Pontardulais,  Glamorgan 

99  Wilson,  Hugh  Russell,  50,  Langholm  Crescent,  Darlir 
100*  W >,  Aktiu  a  Nicholas  Lindsay,  The  Hermitage,  < '; 

le-Strcet 

101  Xoung,  Rol\nd  Francis  


Date  of  l 

and  "i  Transfer. 


April  8,  1!/11 
June   10,  1903 

Aug.  ;>,  1911 
June  12,  1897 
D  c  9,  L905 
Dec.   12,  1908 

July  14,  1896 

June  11,  1910 


ASSOCIATES  (Assoc.  I.M.K.). 

Marked  "  have  paid  life  composition. 

1  A  ham,      THOMAS     Walter,     Bentley     Colliery,     Bentley, 

Doncaster 

2  Alexander,  Arthur  Cecil,  Office  How,  Harraton,  Ch 

Le-Streel 

3  Allan,  Herbert  Durham,  Rewah  State  Collieries,  Umaria, 

Central  India,  Bengal  Nagpur  Railway   ... 

4  Almond,  Charles  Percy,  14,  Queen  Anne's  Gardens,  P>usli 

Hill  Park,  Enfield,  Middlesex        

r>  Annk.it.  Hugh  Clarkson,  Office  Row,  Hast  Cramlington, 
Cramlington,  Northumberland 

6  Archer,  Matthew  William,  Grosvenor  House,  Manchester 

Road,  Stocksbridge,  Sheffield 

7  Armstrong,   Henry,  29,   William   Street,   New  Seaham, 

Seaham  Harbour,  County  Durham 
s  Askew,  Alfred  Hill,  16,  Telford  street,  Gateshead -upon - 
Tyne • 

9  Bamborougii,  Jacob,  Preston  Colliery.  North  Shields 

10  Barkes,  Percy,  Elemore  Colliery,  Hetton-le-Hole,  County 

Durham  .. 

11  Barrett,    Rollo   Samuel,    Whitehill   Hall,   Pelton    Fell, 

County  Durham 

12  Bates,  Johnson,  5,  Grange  Villa,  County  Durham  ... 

13  Bates,    Thomas,    West  Wylam    Terrace",    Prudhoe,   Oving- 

ham,  Northumberland 

14  B  ittey,  Thomas,  Station  Road.  Shiremoor,  Newcastle  upon- 

Tyne      

1")  Bell,   George    William,    Throckley   Colliery,    Newborn, 
Northumberland 

16  Bell,    John     Valentine,  5,  Blackett    Street,    Catchgate, 

Annfield  Plain,   County   Durham 

17  Benson,   Herbert  Sydney,  Seaton  Burn  Colliery,  Seaton 

Burn,  Dudley.  Northumberland 

18  Bewick,  George,  Johnson  Terrace,  West  Auckland,  Bishop 

Auckland 

19  Bewley,  Thomas,  Stobswood  Colliery,  Acklington,  North- 

umberland 

20  Blvnden,  Philip  Sidney,   Langley  Park.  Durham 

21  Booth,  James   Frederick,  8,   Oxbridge  Terrace,  Felling, 

County  Durham 

22  BRANDON,  GEOFFRY,  9,   Beech  Grove,    Benton,    Newcastle- 

upon-Tyne 
2.3  Brooks,  Douglas  Roy,  83,  Victoria  Road,  Hebburn,  County 

Durham 
24    Burt,    Thomas,    Hill     House,     Washington,     Washington 

Station,  County  Durham 


Date  of  Ele*  tiou 

:uid  of  Trunsftr 

s.  April  3,  1909 
A.  Dec.  10,  1910 

S.  June  Id,  I'.H  I 
A.  Aug.  3,  1912 

Feb.  10,  1906 

Oct.  9,  1909 

s.  Feb.  15,  1906 

A.  dune  20,  1908 

S.  dun.   s.  1895 

A.  Aug.  4,  1900 

Dec.  12.  1903 

Feb.  9,  1907 

Oct.   8,  1904 

June  12,  1909 

S.  Dec.  9.  L905 

A.  Aug.  1,  1908 

Feb.  11,  19o:> 

April  13,  1907 

Oct.  13,  1894 

Oct.  14,  1911 
S.  Dec.  14,  1907 
A.  Aug.  5,  1911 
s.  Feb.  11,  1905 
A.  Aug.  5,  1905 

April  10,  1897 

Aug.  6,  1905 
June  8,  1907 

Dec.  11,  1909 

S.  Dec.  8,  190D 
A.  Aug.  3,  1907 

S.  Dec.  14,  1907 
A.  Aug.  3,  1912 

April,  4  1909 
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25  Carrol*,,  John,  Spring  Bank  House,  Newfield,  Wellington, 

County  Durham  ..  

26  Cheesman,  Edward   Tavlor,    Jim.,    Clara   Vale  Colliery, 

Ryton,  County  Durham 

27  Cheesman,   Matthew  Forster,  Throckley  Colliery,  New- 

burn,  Northumberland 

28  Chicken,  Ernest,  Woodlea,  Murton,  County  Durham    ... 

29  Clark,  Nathaniel  J.,  co  A.    R.   Cant,   7,    Watt   Street, 

Newcastle,  New  South  WTales,  Australia 

30  Clark,    Thomas,    Dipton    Colliery,    Lintz    Green    Station, 

County  Durham 

31  Clephan,   Guy,   Killingworth  Hall,  near  Newcastle-upon- 

Tyne      

32  Clive,  Robert,  Bentle}7  Colliery,  near  Doncaster     ... 

33  Coade,  Samuel,  Steel  Green,  Millom,  Cumberland  ... 

34  Cockbain,  Tom  Stewartson,  Usworth  Colliery,  Washington 

Station,  County  Durham 

35  Cockburn,  John,  Fatfield  Road,  Washington,  Washington 

Station,  County  Durham 

36  Cowx,  H.  F.,  The  Villa,  Thornley,  County  Durham 

37  Coxon,  Samuel  George,  Hamsteels  Colliery,  Durham 

38  Crawford,  Thomas,  Eighton  Banks,  Gateshead-upon-Tyne 

39  Crowle,  Percy,  Mysore  Mine,  Marikuppam,  Mysore  State, 

India     ... 

40  Cummings,    William,    Beamish    View,    Stanley,    County 

Durham 


Date  of  Election 
and  of  Transfer. 


Feb.  12,  1898 

Dec.  10,  1910 
S.  Dec.  13,  1902 
A.  Aug.  5,  1905 

Oct.  8,  1910 
S.  April  13,  1901 
A.  Aug.  1,  1903 

Oct.  11,  1890 

Dec.  10,  1910 
S.  Feb.  10,  1900 
A.  Aug. 

Dec. 


1,  1903 
10,  1904 


Dec.  8,  1906 

April  9,  1904 
April  14,  1894 
Feb.  9,  1901 
Dec.   8,  1906 

Feb.  11,  1905 

Dec.  14,  1907 


41  Daglish,  Frank,  Seafield  House,  Risehow,  Maryport 

42  Daniell,  Henry  Edmund  Blackburne,  19,  Nevern  Place, 

London,  S.W.  

43  Danskin,    Thomas,    Springwell    Colliery,   Gateshead-upon- 

Tyne      

44  Da  vies,  Daniel  John,  Cymru,   Corrimal,  Illawarra  Line, 

New  South  Wales,  Australia 

45  Davis,    James    E. ,    South    Medomsley    Colliery,     Dipton, 

County  Durham 

46  Davison,  Francis,  Ash  Grove  House,  Hedley  Hill  Colliery, 

near  Waterhouses,  Durham 

47  Dawson,  Charles,  Bettisfield  Colliery,  Bagillt,  Flintshire 

48  Dick-Cleland,  Archibald  Felce,  Apartado  157,  Guadal- 

ajara, Jalisco,  Mexico 

49  Dixon,  Edwin  Carr        

50  Dixon,  George,  High  Park  Colliery,  Newthorpe,  Notting- 

ham 

51  Douglas,  Albert  Edward,  4,  Augusta  Terrace,  Whitburn, 

Sunderland 

52  Dunnett,  Samuel,    West   View    House,    Coomassie    Road, 

Waterloo,  Blyth         

53  Eadie,     John     Allan,    Jun.,    Eller    Bank,    Harrington, 

Cumberland 

54  Elder,   Moses,   Allerdene  Colliery,   Lamesley,   Gateshead- 

upon-Tyne 

55  Elliot,  Arthur,  Springfield,  Cressington  Park,  Liverpool 

56  Elliott,   George,    Oakwood,   Catchgate,    Annfield    Plain, 

County  Durham 

57  Emery,    George    Roberts,    17,    Brick    Row,    Newsham, 

Northumberland 

58  English,  Henry  Edward,   Lumley  Manor  House,   Fence 

Houses  ... 

59  English,    Thomas    Weddle,    Ingram    House,    Corbridge, 

Northumberland 


Dec.  14,  1907 
S.  Aug.  3,  1907 
A.  Aug.  6,  1910 

Dec.  10,  1898 


Oct. 

Feb. 

Feb. 
Oct. 

Dec. 

Aug. 

S.  Feb. 
A.  Aug. 

S.  Aug. 
A.  Aug. 


12,  1907 

12,  1898 

12,  1898 
9,  1909 

8,  1906 
7,  1909 
9,  1901 
3,  1907 
1,  1903 
3,  1912 


June  8,  1895 


S.  Oct. 
A.  Aug. 

June 
S.  Dec. 
A.  Aug. 


10,  1903 
5,  1905 

10,  1911 

13,  1902 

1,  1908 


June  8,  1907 


June 
S.  Aug. 
A.  Feb. 

Feb. 


10,  1911 
7,  1909 

11,  1911 

11,  1905 
D 


LIST    OP    MKMIJKRS. 


mi  Eskdalb,  John,  Ashington  Colliery,  Morpeth 

til  Faibbrotheb,  Chables  James,  The  Durban  Navigation 
Collieries,  Dannbauser,  Natal,  South  Africa 

62  Field,  Benjamin  Stares,  Layabad  Colliery,  Kusunda  P.O., 

District  Manbhoom,  Bengal,  India 

63  !•  1.1  nt.  Fbedebic  John,  27,  Carlton  street,  Blyth 

iil   Foggo,    .Iiiiin    Fbederick,    Street    Lane,    Smithy    Houses, 

Derby    ... 
(!.")  Ford,  Thomas,  Blaydon  Burn  Colliery,  Blaydon-upon-Tyne, 

County  Durham 

66  Forsteb,  Edward  Baty,  15,  Grange  Road,  Ryton,  County 

Durham 

67  Forsteh,  Frank,   Woodhouse,  Wingate  Grange,  Wingate, 

County  Durham 
(is   FOWLEB,     Albert    Ernest,     Usworth    Villa,    Washington 

Station,  County  Durham    ... 
(>9  Fowler,  Robert  Norman,  Havannah  Terrace,  Washington, 

Washington  Station,  Count}'  Durham 

70  French,     Alexander,     Institute,     Peases    West,    Crook, 

County  Durham 

71  Gallujher,    Patrick,    Clifton   Row,    Netherton  Colliery, 

Nedderton,  Newcastle-upon-Tyne... 

72  Gilchrist,     George    Atkinson,     South    Pelaw     Colliery, 

Chester  de-Street 

73  Gore-Langton,   Robert   Lancelot,  Hatch  Park,  Taunton 
71  GRAHAM,  Robert,  31,  Railway  Terrace,  Willington,  County 

Durham 
75  Graham,  William,  Jun.,  Solway  House,  Moresby,  White- 
haven   ... 

7fi  Hampson,  Alexander,   Windlestone  Colliery,    Ferry  Hill 

77  Harper,  George  Octaviods,  Kelvinside,  Villa  Real, 
Consett,  County  Durham   ... 

7s  Hawks,  George  Arthur,  2,  Sandringham  Terrace,  Lee- 
holme,  Bishop  Auckland 

79  Hawkins,  John  Bridges  Bailey,  Staganhoe  Park, 
Welwyn 

SO  Heaps,  Christopher,  12,  Richmond  Terrace,  Gateshead - 
upon-Tyne 

81  Hedley.  George  William,  Kimblesworth  House,  Chester  - 

le-Street 

82  Hedley,  Morton,  Medomsley,  County  Durham       

83  H edley,  Rowland  Frank  Hutton,  59,  John  Street,  Sunder- 

land 

84  Henderson,    William,    8,    Victoria    Terrace,   Bedlington 

Colliery,  Bedlington,  Northumberland     ... 

85  Hepburn,  Henry,  Greenhead  Terrace,  Chopwell,  Ebchester, 

County  Durham 

86  Herdman,  Fred.  G.,  Main  Street,  Haltwhistle,  Northumber- 

land 
S7   Herriotts,     Joseph    George,     10,    Collingwood    Street, 
Coundon,  Bishop  Auckland 

88  Hereon,    Edward,    4,    Holly    Terrace,    Stanley,  County 

Durham 

89  Heslop,   George,   St.    George's   Colliery,  Hatting  Spruit, 

Natal,  South  Africa 

90  Heslop,   James,  Stobswood   Colliery,   Acklington,   Noi-th- 

umberland 

91  Heslop,  Wardle,   10,   Brighton   Grove,    N  "  ca        upon- 

Tyne      

92  Heslop,  William,  Higl      ge,  Ho\    len-le- Wear,  County 

Durham 


]  >;iti-  of   I 
lOd  "I    I  I 

Oct      II,  1902 


I  .  ...  B,  190s 

s.  Aug.  -2,   1002 

A.  Aug.  3,  1007 

Aug.  7,  1909 

S.  dune  14,  1902 

A.  Aug.  6,  1004 

Aug.  2,  1902 

April  7.  1006 


Feb. 
8.  Oct. 
A.  Aug. 

S.  Aug. 
A.  Aug. 


9,  1902 
12,  1907 

3,  1912 

2,  1002 

:;,  1907 


April  8,  1911 


Dec.  13,  1902 

S.  Dec.  14,  1901 

A.  Aug.  1,  190S 

Feb.  10,  190ii 

12,  1907 
S.  Oct.  13,  19011 
A.  Aug.  3,  1912 

Feb.  12,  1898 
S.  Feb  8,  1902 
A.  Aug   3,  1907 

Dec.  12,  1903 
S.  Dec.  13,  1902 
A.  Aug.  6,  1910 
S.  Feb.  10,  1900 
A.  Aug.  4,  1900 

Dec.  13,  1902 

Feb.  13,  1909 

S.  April  4,  1903 

A.  Aug.  7,  1909 

Oct.  12,  1901 
S.  Oct.  12,  1907 

A.  Aug.  3,  1912 
S.  Dec.  14,  1907 

A.  Aug.  6,  1910 

April  28,  1900 

Feb.  15,  1S96 

Oct.   9,  1909 

Dec.  12,  H'OS 
S.  Dec.  10,  1904 
A.  Aug.  7,  1909 

Oct.   8,  1898 
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93  Hudson,  Mark,  115,  Gurney  Valley,  Bishop  Auckland 

94  Humble,    William    tt     try,    VVald    dge  Go  Ghester- 

le-Street        ...  .  . 

95  Hunter,  Andrew,  2,      bbot  Eord   terrace,  South  Shields  ... 

96  Hunter,  Herbert  Stanley,  Blakelaw,  Kenton,  Newcastle- 

upon-Tyne 

97  Hunter,  Percy,  Ravenscar,  Gosforth. Newcastle-upon-Tyne 

98  Hutton,  Allan  Robinson  Bowks,  Nine  Mile  Point  Colliery, 

Cross  Keys,  Newport,  Monmouthshire     ... 

99  Hyde,  George  Alfred,  96,  New  Row,  New  Delaval,  New- 

sham,  Northumberland 

100  Jeffery,    Albert   John,    Hedworth    House,     Barn   Hill, 

Stanley,  County  Durham    ... 

101  Jobling,   John  Swanstone,    10,   Langley  Street,   Langley 

Park,  Durham 

102  Johnson,  Thomas,  The  Villas,  Dean  Bank,  Ferry  Hill 

103  Jones,    Walter,    West    House,    Wheatley    Hill   Colliery, 

Thornley,  County  Durham 

104  Kirkley,  Aidan,  Cleadon  Park,  Cleadon,  Sunderland 

105  Kirkl'p,    Ernest    Hodgson,    Eighton    Lodge,    Low    Fell, 

Gateshead-upon-Tyne 

106  Lascelles.  Walter  Reginald  

107  Lawson,  John,  Fair  View,  Burnopfield,  County  Durham  ... 

108  Lewiss,  Edward  Middlemass,  3,   Eighth  Row,  Ashington, 

Morpeth 

109  Liodell,    Henry    Norman    John,    Ovingham-upon-Tyne, 

Northumberland 

110  Lightley,  John,  Byers  Green,  Spennymoor  ... 

111  Lister,  John  Alfred,  Glencoe  House,  Hinderwell,  York- 

shire 

112  Logan,  Reginald  Samuel  Moncrieff,   33,  Boyd  Terrace, 

Blucher  Pit,  Newburn,  Northumberland 

113  Longridge,  John,  12,  St.  James'  Terrace,  Morpeth 

114  Lowry,  Joseph   Thompson,   22,   .Montreal  Street,   Cleator 

Moor,  Cumberland     ...         ...         ...         

115  MacGregor,  Donald,  Bentley  Colliery,  Doncaster... 

116  McKie,  Tho.mas,  Ashington  Colliery,  Morpeth         

117  Mklville,  John  Thomas  

118  Milbukn,    Edwin    Walter,    4,    First    Row,    Ashington, 

Morpeth 

119  Milburn,    William,  Hill  House,  Ouston,  Birtley,  County 

Durham 

120  Milburne,    John    Etherington,    Thinford    Mill,    Metal 

Bridge,  Ferry  Hill 

121  Miller,    Alexander,    South    Greta   Colliery,   near   West 

Maitland,  New  South  Wales,  Australia  ... 

122  Millne,    David,    1,    Burdon    Street,    Bedlington,    North- 

umberland 

123  Minto,    George    William,    Harraton    Colliery,    Chester- 

le-Street 
124*Mitchell- Withers,   William    Charles,   P.O.   Box   2969, 
Johannesburg,  Transvaal     ... 

125  Muse,  Thomas  John,  Jun.,  32,  Beaconsfield  Avenue,  Low 

Fell,  Gateshead-upon-Tyne 

126  Musgrove,   William,  Heddon  Colliery,  Northumberland... 

127  Mycock,  William,  Front  Street,  Shotton  Colliery,  Castle 

Eden,  County  Durham 


Date  of  Election 

and  of  Transfer. 

Dec. 

9, 

1905 

Dec. 

14, 

1907 

Feb. 

13, 

1897 

s. 

Feb. 

9, 

1907 

A. 

Aug. 

3, 

1912 

April 

•  8, 

1911 

S, 

.  April 

[  8, 

1905 

A 

Aug. 

3, 

1912 

S. 

Feb. 

13, 

1909 

A. 

Aug. 

5, 

1911 

April  28, 

1900 

Oct. 

12, 

1907 

Dec. 

9, 

1905 

S. 

Feb. 

9, 

1901 

A. 

Aug. 

1, 

1908 

June 

11, 

1910 

s. 

April 

13. 

1907 

A. 

Aug. 

3, 

1912 

Feb. 

8, 

1908 

Oct. 

10, 

1908 

Oct. 

12, 

1907 

s. 

June 

10, 

1905 

A. 

Aug. 

5, 

1911 

April 

25, 

1896 

S. 

Dec. 

8, 

1906 

A 

Aug. 

6, 

1910 

S 

.  Feb. 

9, 

1901 

A 

•  Aug. 

1, 

1903 

Feb. 

11. 

1905 

Apri 

13, 

1909 

S. 

Feb. 

9, 

1901 

A. 

Aug. 

1, 

1908 

Oct. 

9, 

1909 

April 

8, 

1899 

S. 

Feb. 

10, 

1900 

A. 

Aug. 

5, 

1905 

June 

8, 

1 895 

s. 

Oct. 

14, 

1899 

A. 

Aug. 

6, 

1904 

Oct. 

10, 

1903 

Aug. 

3, 

1907 

Oct. 

10, 

1891 

S. 

April 

28, 

1900 

A. 

Aug. 

2, 

190_' 

s. 

Dec. 

8, 

1906 

A. 

Aug. 

5, 

1911 

S. 

June 

8, 

1895 

A. 

Aug. 

1, 

1903 

Oct.    10,  1908 


lii 


LIST    OF     MKMIIKKS. 


[28  Nichols,  Henri  Herbert,  Kibblesworth,  Gateshead-upon 

Tyne     

L29  Nicholson,  George  Thompson,   Dene  House,  Xcotswood, 

Northumberland 

130  Nutlet,  Edward,  Boldon  Colliery,  County  Durham 

131  Oswald,  George  Robert,  British  North  Borneo  Explora- 

tion Company,  Sandakan,  British  Xorili  Borneo.  All 
communications  to  be  Benl  t<>  E.  William  Oswald, 
Blackwell  Colliery  Company,  Limited,  Alfreton 

1:>l.'  OWEN,  ARTHUR  LEWIS  SOOTT,  6,  Success  Terrace,  Fence 
Souses  ... 

133  Owens,  George,  Westerton  Village,  Bishop  Auckland 

Lit  1 'addon,  Neville  Blackmork,  18,  Alexandra  Terrace, 
Wheat  ley  Hill,  Thornley,  County  Durham 

135  Palmer,   Hakry,    Langley  Park,  Durham     ...         

136  Palmer,  Meyrick,  .lobs  Hill,  near  Crook.  County  Durham 

137  Parker,    Joseph    William,    Glencoe    Colliery,    Hatting 

Spruit,   Natal,  South  Africa 

138  Pattinson,  Charles  Werner,   Greenhead  Terrace,  Chop- 

well,  Ebchester,  County  Durham  .. 

139  Pattison,  Charles  Arthur,  Evenwood,  Bishop  Auckland 

140  PATTISON,     William,    Cornelia    Colliery,  Viljoen's    Drift, 

Orange  Free  State,  South  Africa    ... 

141  Pearson,  John  Charlton,  Hotchpudding  Farm,  Denton, 

Scotswood,  Northumberland 

142  Peel,    George,  Jun.,  27,  Langley   Street,    Langley   Park, 

Durham 

143  Penney,    Isaac,     Deaf    Hill    Colliery,    Trimdon    Grange, 

County  Durham 

144  Pratt,  George  Ross,  Springwell  Colliery,  Gateshead-upon- 

Tyne     

145  Prest,  Norman  Leslie,  14,  Norman  Street,  Dover 

146  Proctor,  Thomas,  Woodhorn  Colliery,  Morpeth      

147  Pumpiirey,    Charles   Ernest,    Greenside    House,    Ryton, 

County  Durham 

148  Ramsay,  John  Gladstone,  2,  Steavenson  Street,  Bowburn, 

Coxhoe,  County  Durham 

149  Rayner,  Sydney,  The  Marshes,  Atherton  Road,  Hindley 

Green,  Wigan... 

150  Richardson,    Shrank,     Ravensworth,    Ashton-under-Lyne 

151  Richardson,   Henry,  Clara  Vale  Colliery,  Ryton,  County 

Durham 

152  Ridley,    George    Dinning,     14,   First    Row,    Ashington, 

Morpeth 

153  Ridley,    Henry    Anderson,    Burnbrae,    Blaydon     Burn, 

Blaj'don-upon-Tyne,  County  Durham 

154  Ridley,  William,  Jun.,  School  House,  Burnside,  Blaydon- 

upon-Tyne,  County  Durham 

155  Rivers,  John,  The  Villas,   Thornley,  County  Durham 

156  Robinson,  John  William,  3,  The  Terrace,  Boldon  Colliery, 

County  Durham 

157  Rochester,  William,   1,  Office  Row,  Netherton  Colliery, 

Nedderton,  Newcastle-upon-Tyne  ... 

158  Roose,  Hubert  F.   G. ,  co  Martin  Brothers,   Casilla   181, 

Valparaiso,  Chile,  South  America 


.nut  ol  Tranifer. 


Aug.    3,  I'.hiT 

-    Dec.    10,  1904 

A.  Aug.     5,  1911 

. I une  10,  1911 


S.  June  9,  1900 
A.  Aug.  3,  1907 
S.  June  12,  1909 
A.  Aug.  6,  1910 
Oct.      9,  1909 


Dec.  14,  1907 
S.  June  14,  1902 
A.  Aug.  7,  1909 
S.  June  8,  1901 
A.  Aug.     1,  1908 

June  11,  1910 

June  12,  1909 
S.  April  13,  1901 
A.  Aug.  5,  1905 

Dec.  13,  1902 

Feb.  14,  1903 

April  4,  1903 

Dec.  9,  1911 

June  S,  1895 
S.  April  II,  1908 
A.  Aug.  3,  1912 

Oct.  13,  1894 
S.  Dec.  10,  1904 
A.  Aug.  4,  1906 

Dec.  10,  1892 
S.  Feb.  13,  1909 

A.  Aug.  5,  1911 
S.  Oct.  12,  1901 

A.  Aug.  1,  1908 

Dec.  8,  1906 

Feb.  8,  1890 

Dec.  14,  1907 

Dec.  8,  1906 

Feb.  9,  1895 

S.  April  12,  1902 

A.  Aug.  5,  1905 

Dec.  9,  1905 
S.  Dec.  9,  1899 
A.  Aug.  3.  1907 


LIST    OF    MEMBERS. 
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159  Rutherford,    Robert   Archibald,    Wellington    Terrace, 

Edmondsley,  Durham 

160  Rutherford,  Thomas  Easton,  West  Shield  Row  Colliery, 

Stanley,  County  Durham 

161  Schollick,    Thomas,     13,    Model    Street,    New    Seaham, 

Sunderland 

162  Scobie,  Isaac,  Woonona,  near  Sydney,  New  South'  Walesj 

Australia 

163  Scott,   John   Linton,    51,   Double   Row,    Seaton   Delaval, 

Newcastle-upon-Tyne 

164  Scott,    Thomas   Amour,    Sea   View,    Newburgh   Colliery, 

Acklington,  Northumberland 

165  Seed,  Alexander,  1,  College  Terrace,    Brandon  Colliery, 

County  Durham 

166  Severs,  Jonathan,  Orton  House,  Westerhope,  Newcastle- 

upon-Tyne 

167  Sharp,  Charles  Gordon.  Union  Miniere  du  Haut  Katanga, 

Star  of  the  Congo  Mine,  via  Ndola,    North    Western 
Rhodesia,  South  Africa 

168  Simpson,  Richard  Charlton,  Wellington  Terrace,  Edmonds- 

ley,  Durham    ... 

169  Smith,  James,  View  Lane,  Stanley,  County  Durham 

170  Snaith,  Joseph,  Fell  House,  Burnhope,  Durham 

171  Snowdon,    Thomas,    Jun.,    Oakwood,    Cockfield,    County 

Durham 

172  Southern,  Charles,   Radstock,  Bath  ...        "]         ..' 

173  Southern,   Stephen,    Heworth   Colliery,    Felling,   County 

Durham 

174  Stewart,  Roland,  Thorn  Cottage,  Whickham,  Swalweii, 

County  Durham 

175  Stobart,     Thomas     Carlton,      Ushaw    Moor     Collieryj 

Durham 

176  Stoker,  Nicholas,  South  Pelaw  Colliery,  Chester-ie- Street 

177  Strong,  George  Adamson        

178  Summerside,  Edward,  22,  Lefroy  Street,  Newcastle-upon- 

Tyne 

179  Swan,   William   Edward,   Stanley  House,    King   Streetj 

Alfreton 

180  Swann,  Joseph  Todd,  6,  Victoria  Terrace,  Throckley,  New- 

burn,  Northumberland         

181  Taylor,    Herbert   Wtlliam,    El   Bote   Mine,   Zacatecas, 

Mexico 

182  Thirlwell,  Thomas  A.,   Benwell  Old  House,  Newcastle- 

upon-Tyne 

183  Thirtle,  .James,  Grant  Street,  Hordenj  Sunderland  '." 

184  Thomas,    Robert  Clark,    15,   Success   Cottages,   Bunker 

Hill,  Fence  Houses    ...         

185  Thompson,  Cyril,  Saltore  Colliery,  Disnergarh  Post  Office' 

Bengal,  India  

186  Thompson,    George     Heron    Dinsdale,    Dinsdale    Vale, 

Windsor  Avenue,  Waterloo,  Blyth  

187  Thompson,    William,    Stone     House,    Broughton"  Moor, 

Maryport 

188  Thornton,    Frank,   2,    Pilgrim    Street,    Murton,   County 

Durham 

189  Turnbull,  John  James,  Jun.,   Shirland   House,   Shirland, 

Alfreton... 

190  Turnbull,  William,  West  Holywell,  Backworth  Colliery,' 

Newcastle-upon-Tyne 

191  Turner,  George,  South  Street,  Ouston,   Birtley,    County 

Durham 


Date  of  Election 

and  of  Transfer. 

Dec. 

14 

,  1907 

s 

.  June 

JO 

,  1899 

A 

•  Aug. 

4 

,  1906 

Dec. 

L2 

,  1903 

Oct. 

L3 

,  1906 

S 

.  Dec. 

12 

,  1908 

A 

•  Aug. 

3 

,  1912 

Oct. 

9 

,  1909 

April  4 

,  1903 

S 

.  June 

8 

,  1895 

A 

,  Aug. 

4. 

,  1900 

S 

.  Feb. 

10. 

,  1906 

A 

•  Aug. 

6; 

,  1910 

Feb. 

13, 

1904 

Dec. 

11. 

1909 

Oct. 

12. 

,  1907 

S 

.  June  12. 

1897 

A 

.  Aug. 

3. 

1901 

S 

.  June 

10. 

1903 

A 

■  Aug. 

7, 

1909 

S. 

Dec. 

14. 

1895 

A 

..  Aug, 

3, 

1901 

Aug. 

6, 

1910 

Aug. 

2, 

1902 

Feb. 

13, 

1904 

S. 

Aug. 

2, 

1902 

A. 

Aug. 

1, 

1908 

Dec. 

11, 

1909 

April 

9, 

1904 

S. 

Dec. 

13, 

1902 

A. 

Aug. 

4, 

1906 

Aug. 

2, 

1902 

S. 

Dec. 

13, 

1902 

A. 

Aug. 

7, 

1909 

Oct. 

10, 

1908 

S. 

Aug. 

3, 

1907 

A. 

Aug. 

0, 

1910 

Aug. 

7, 

1909 

S. 

Feb. 

14, 

1903 

A. 

Aug. 

5, 

1911 

Dec. 

14, 

1907 

S. 

Feb. 

s, 

1902 

A. 

Aug. 

7, 

1909 

S. 

Feb. 

s, 

1908 

A. 

Dec. 

9, 

1911 

Oct. 

s, 

1904 

June 

8, 

1895 

in 


LISI     Oh     MKMHKKls. 


and  "i  Transfer, 


192  w  likwright,    William,  (i,   Kiclilhou.se  Terrace,    w 

Hill,  Durham  

193  Walton,  Isaac,  15,  Hetton  Lyons,  Hetton  Colliery,  Hetton- 

le  Sole,  *  iounty  Durham 
i(.)l   \\  u.tun  Kruwn,  Stanley,  Seghill  Colliery,  Seghill,  Dudley, 
Northumberland 

195  Watson,  Thomas,  Jun.,  Roaebank,  Darlington 

196  Welsh,    Arthur,    Reel    House,    Tunstall    Village,    near 

Sunderland 
I'.i;    WHINN,  JOHN,  Moor  Cottage,  Littletown,  Durham 

198  Widdas,     Frank,    Thrislington     Hall,    West     Cornforth, 

County  Durham 

199  Wild,  Robert  I'owley,  Applegarth,  Queen's    Road,    Chel- 

tenham... 

200  Wood,  George,  Dudley  Colliery,  Dudley,  Northumberland 

201  Wraith,  Charles  Osborn,  Leeuwpoort,    ria  Warmbaths, 

Transvaal 

202  Yielder,  Hugh  LlSHMAN,  14,  Moor  View,  Ryton,  County 

Durham 

203  YOUNG,  Charles,  Laburnum  House,  Rowlands  Gill,    New- 

castle-upon-Tyne 

204  YOUNG,    GEORGE  Ellis,  Benwell  Colliery,  Newcastle-upon- 

Tyne      *        


April 


1898 


Dec  i  i.  1907 

S.  June  -'n,  L908 

A.  Aug.  3,  1912 

8.  June  B,  1907 

A.  Aug.  .">,  1911 

s.  Aug.  I.   IS!l»i 

A.  Aug.  I,  1903 

Feb.  8,  1908 

Dec.  s,  1900 

S.  Dee.  S,  1906 

A.  Aug.  I,   1908 

April  13,  1907 

S.  . I une  10,  1005 

A.  Aug.  5,  1011 


April  7,  1906 

Dec.  10,  1910 
S.  Aug.  3,  1001 
A.  Aug.     5,  1905 


STUDENTS  (Stud.I.M.E.). 

1  Atkinson,  William    Henry,   Dans   Castle,  Tow   Law,  County 

Durham 

2  Avery,  William  Ernest,  36,  Gladstone  Terrace,  Station  Lane, 

Birtley,  County  Durham   ... 

3  Barber,   Norman    Elsdale,  Seghill    Colliery,  Seghill,  Dudley, 

Northumberland 

4  Bootiman,  Frank  Cecil,  177,  Laygate,  South  Shields 

5  Brass,   James   Robson,   Charlaw  and  Sacriston  Collieries, 

County  Durham 

6  Browell,  Jasper  Geoffrey,  East  Boldon  House,  East  Boldon, 

County  Durham 

7  Brown,  John  Cecil,  9,  East  View,  South  Shields    ... 

8  Charlton,  George  Fenwick  Hedley,  School  House,  Seaton 

Delaval,  Newcastle-upon-Tyne 

9  Coxon,    Samuel    Bailey,     Washington    Colliery,     Washington 

Station,  County  Durham  ... 

10  Daglish,  James  Wilson,  Blaydon  Burn  Colliery,  Blaydon-upon- 

Tyne,  County  Durham 

11  Dakers    Eduar  Walton,  Tudhoe  Colliery,  Spennymoor 

12  Earnshaw,    Oscar,    Kiln    Bank    House,    Amble,    Acklington, 

Northumberland       ...  ...  ...         ...  ...  

13  Ford,     Eric    Loufwin,     Nant-y-Gaer,     Chopwell,     Ebchestir, 

County  Durham 

14  Gallon,  Joseph,  71,  Seventh  Row,  Ashington,  Morpeth 

15  Grace,  William  Grace,  Eston  Mines,  Eston,  Yorkshire 

16  Guthrie,  Kenneth  Malcolm,  e  o  Mrs.  Bolam,  Ashleigh,  Pelton, 

County  Durham 


Date  ( 

if  Election 

Aug. 

7, 

1909 

June 

8, 

1907 

June 
Feb. 

-'0, 
10, 

1908 
1912 

April 

8, 

1911 

Oct. 
Feb. 

8, 
10, 

1910 
1912 

Feb. 

10, 

1912 

Oct. 

12, 

1907 

Dec. 
Dec. 

10. 
14, 

1910 
1907 

Feb. 

8, 

1908 

April 

11, 

1908 

Oct. 

Feb. 

9, 
9, 

1909 
1907 

Aug. 

5, 

1911 

LIST    OF    MEMBERS.  lv 

,  _  CT            n             _                _  Date  of  Election. 

1/  Hare,  Ralph  Victor,  Howlish  Hall,  Bishop  Auckland  Dec     10    1910 

18  Heatherington.  Arnold,  Kendal,  Birtlev,  County  Durham  Dec        9'  1911 

19  Hunter,  John,  West  View,  Front  Street,  Sacriston,  Durham  ...   Dec.    ll]  1909 

20  Inman,  William  Si.   John,  Thornfield,  Rvhope  Road,  Sunder- 

land     ■ Feb.    11,  1911 

21  Jacobs,  George,  6,  St.  George's  Square,  Sunderland        Dec.    11,  1909 

22  Kirkup,  Philip,  Jun.,  Howlish  Offices,  Bishop  Auckland  ...  Dec.      9,  1911 

23  MgKensey,  Stanley,  Hebburn  Colliery  Office,  Hebburn,  County 

Durham  ...  ...  ...  ...  J   q  .       ,,     . 

24  Magee,    Charlie    Sharpe,     Shaipe's    House,    Hetton-le-Hole 

County  Durham       ...  ...  '    au„       7    lnflq 

25  Maughan,"  Thomas,  Ferry  Hill  Engine  Works,  West  Cornforth 

County  Durham       '  Dec     u    ]90- 

26  Meriyale,  Vernon,  Togston  Hall,  Acklington,  Northumberland  Oct.'       8,  1910 

27  Parrington,  Matthew  Lilburn,  Hill  House,  Monkwearmouth 

Sunderland 0ct       Q    190g 

28  Prest,  Austin  Marmaduke  Gerald  Feb     101912 

29  R.anken,  Charles  Thompson,  Coanwood,  Roker,  Sunderland        Aug      5    191 1 

30  Ridley,    William,     10,    Railway    Street,    Tow    Law.     County 

Durham  Aurr       j    lg(J<j 

31  Ritson,  John  Anthony  Sydney,  Bridge  End  House,  Hexham         Au°'     4'  1906 

32  Rutherford,  Hooper,  The  Lawn,  Rhymney,  Cardiff      Dec°    1 1  [  1909 

33  Scott,   Charles  Weatheritt,   6,   Evelyn   Terrace,   Gateshead- 

upon-Tvne  * Dec        Q    19H 

34  Simpson,  Claude  Frank  Bell,  Hedgefield  House,  Blaydon-upon- 

Tyne,  County  Durham  ...  ^u„      5    \Q]\ 

35  Simpson,    Joseph,    Wheatley    Hill    Colliery    Office,    Thornley 

Qfi  «      Coun^Dmha'"  ":         ••         '  June  10,  1905 

3b  Slater,    Thomas    Edward,    Blaydon    Burn    Colliery,    Blaydon 

Burn,  Blaydon-upon-Tvne.  County  Durham    ...  April  13    190" 

37  Strong,  John  William,  7,  Earl's  Drive,  Low  Fell,  Gateshead- 

upon-Tyne 0ct        9j  190g 

38  Thompson,  John  Ballantyne,  166,  Westoe  Road,  South  Shields  Feb.    10,  1912 

39  Varvill,   Wilfred  Walter,  Brvn-vr-afr  Mine,  near  Talybont, 

Cardiganshire  * Dec     12    1908 

40  Watts,  Hubert,  Blytheswood  Xorth,  Osborne  Road,  Xeweastle- 

upon-Tyne  June     81907 

41  w  EEKb.  hRAN<i>  Mathwin,  Bentlev  Colliery,  Doncaster  Feb     10    1906 

42  Y\  elch,  William  Hall,  43,  Ravonsworth  Road,  Birtlev,  County 

Durham  Feb     10>  1906 

43  Williamson,     George     Armstrong,     59,     Coatsworth     Road, 

Gateshead-upon-Tyne         ...         ...  ...  ...  jreb.    13    1909 

SUBSCRIBERS. 

1  Owners  of  Ashington  Colliery,  Xewcastle-upon-Tyne. 

2  Birtley  Iron  Company  (3),  Birtley,  Couutv  Durham. 

3  The   Broken   Hill   Proprietary   Company,   Limited,  3,  Great  Winchester 

Street,  London,  E.G 

4  Brunner,   Mond  and  Company,   Limited,  Northwich. 

5  The  Most  Honourable  the  Marquess  of  Bute.  Bnte   Estate  Offices,  Aberdare. 

6  The    Charlaw   and    Sacriston    Collieries    Company,    Limited,   34.    Grey 

Street,  Newcastle-upon-Tyne. 


1V1  LIST    OF    MEMHERS. 

7  m.  Cun.MiN  and  Company,  Limited,  Merrington  Lane  Iron  Works,  Spcnnymoor. 

ll  Company,  Limited  (2),  V,  King  Street,  Newcastle-upon-Tyne. 
!i  The  Honourable  Lord  Nenian  Howard  Criorton  Stuart,  Souse  oi  Falkland, 

Falkland,  Fifeshire. 
Id  CEOMPTON   AND  COMPANY,   LIMITED,   Pearl  Buildings,  Northumberland  Street, 
Newcastle-upon-Tyne. 

11  Dominion  Coal  Company,  Limited,  Glace  Bay,  Nova  Scotia. 

12  The    Right    Honourable   the    EjABX  OV    Dtr&HAM    ('J),   Lambton  Offices,  Fence 

Hoilsrs. 

13  The    Right   Honourable   the    ESabx    oi    Ki.u>mkre   (2),    Bridgewater  Offices, 

\\  alkden,     Manchester.        Transactions    sent    to   Capt.   Henry    Vaughan 
Hart-Davis,   Bridge  water  Offices,  Walkden,    M 

14  Elswick  Coal  Company,  Limited,  Newcastle-upon-Tyne. 

15  D.  H.  AND  G.  Haggie,  Wearmouth  Patent  Hope  Works,  Sunderland. 

16  BARTON  Coal  COMPANY,  LIMITED  (3),  Harton  Collieries,  South  Shields. 

17  James  Jok  \.\   ind  Company,  Limited  (2),  Newcastle-upon-Tyne. 

18  The  Lambton  and  Hetton  Collieries,  Limited  (3),  Cathedral  Buildings,  Dean 

Street,  Newcastle-upon-Tyne. 

19  The  Most  Honourable  the  Marquess  ok  Londonderry  (5),  c/o  Vincent  Charles 

Stuart  Wortley  Corbett,  Londonderry   Offices,   Seaham   Harbour,  County 
Durham. 

20  Mayor  and  Coulson,  Limited,  47,  Broad  Street,  Mile-End,  Glasgow. 

21  North  Brancepeth  Coal  Company,   Limited,  Crown  Street  Chambers,  Dar- 

lington. 

22  Owners  of  North  Hetton  Colliery  (3),  Fence  Houses. 

23  Osbeck  and  Company,  Pit  Timber  Merchants,  Newcastle-upon-Tyne. 

24  Ryhope  Coal  Company  (2),  Ryhope  Colliery.  Sunderland. 

25  Owners  ok  Seghtll  Colliery,  Seghill,  Dudley,  Northumberland. 

26  Siemens  Brothers  and  Company,  Limited,  39,  Collingwood  Buildings,  New- 

castle-upon-Tyne. 

27  Owners   of   South    Hetton    and    MURTON   Collieries  (2),  50,  John  Street, 

Sunderland. 

28  Owners  of  Stella  Colliery,  Hedgefield,  Blaydon-upon-Tyne,  County  Durham. 

29  Owners  ofThrockley  Colliery,  Newcastle-upon-Tyne. 

30  Owners  of   Victoria    Garesfield    Colliery,    Victoria    Garesfield    Colliery, 

Lintz  Green,  County  Durham.      Transactions  sent  to  H.  Peile,  Priestman's 
Collieries,  Limited,  Milburn  House,  Newcastle-upon-Tyne. 

31  Owners  OF  WEARMOUTH  COLLIERY  (2),  Sunderland. 

32  Westport  Coal  Company'.  Limited  (2).  Dunedin.  New  Zealand. 

33  Worthinoton    Pdmp    Company,    Limited,    Milburn    House,    Dean    Street, 

Newcastle-upon-Tyne. 


ENUMERATION. 

August  3,  1912. 

Honorary  Members      24 

Members 893 

Associate  Members       101 

Associates              204 

Students               43 

Subscribers          33 


Total      1,298 


Members  are  desired  to  communicate  all  changes  of  address,  or  any  corrections  or 
omissions  in  the  list  of  names,  to  the  Secretary. 


THE  NORTH  OK  ENGLAND  INSTITUTE 


.MINING  AND  MECHANICAL  ENGINEERS. 


ANNUAL    GENERAL    MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

August  3rd.  1912. 


Mr.   M.   W.  PARRINGTON,  President,  in  the  Chair. 


DEATH  OF  MR.  THOMAS  WALTER  BENSON. 

The  President  (Mr.  M.  W.  Parrington)  said  that  by  the 
death  of  Mr.  Thomas  Walter  Benson  the  Institute  had  sustained 
a  very  great  loss  indeed.  Mr.  Benson  had  been  a  member  of  the 
Institute  since  the  year  18G6 ;  he  was  at  one  time  President,  and 
he  had  always  taken  a  very  great  interest  in  the  work  and  affairs 
of  the  Society.  He  moved  that  a  vote  of  sympathy  and  con- 
dolence should  be  addressed  to  the  relatives  of  the  deceased, 
expressing  their  great  regret  and  also  sympathy  with  them. 

Mr.  J.  G.  Weeks  seconded  the  motion,  which  was  sympath- 
etically adopted. 


HEATH  OF  MR.  WILLIAM  HENRY  PICKERING. 

The  President  (Mr.  M.  W.  Parrington)  said  that  Mr. 
Pickering's  death,  under  circumstances  with  which  they  were 
unhappily  acquainted,  was  not  only  a  loss  to  the  Institute,  but 
to  the  entire  mining  community.  He  proposed  that  a  vote  of 
sympathy  and  condolence  should  be  addressed  to  Mrs.  Pickering 
and  her  son. 

Mr.  John  H.  Merivale  seconded  the  motion,  and  it  was 
passed  in  silence. 

VOL.  LXIIL— 1912-1913. 
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ELECTION  OF  OFFICERS,   L912-1913. 
The  President   (Mr.  M.  AY.   Partington)  appointed   M 
N\    B.    Ridlej    and   W.    B.   Wilson,  Jun.,  as  Scrutineers  of  the 
balloting-papers   for  the  election  of  officers   for  the  year  1912- 
1913 

The  Scrutineers  afterwards  reported  the  result  of  the  ballot, 
as  follows :  — 

President  : 
Mr.    W.    C.    BlACKETT. 


Mr.  K.  Donald  Bain. 
Mr.  Frank  Coulson. 

Mr.  R.  S.  Anderson. 

Mr.  .1.   B.  A  i'kinson. 
Mr.  \Y.  Cochran  Cark. 
Mr.  Benjamin  Dodd. 
Mr.  Mark  Ford. 
Mr.  Sami  i:i.   Hare. 


ViOB-PRESIDENTS  : 
Mr.  T.  Y.  Greener. 
Mi.   ( '.  C.  Leach. 

Councillors  : 
Mr.  A.  M.  Hedlbt. 
Mr.  T.  E.  JoBLING. 
Mr.  A.  C.  Kayll. 
Mr.  Austin  Kirki  r. 
Mr.  Philip  Kjrkup. 
Prof.  Henry  Louis. 


Mr.   F.   R.  Simpson. 
Mr.   John  Simpson. 

Mr.  \V.  C.  Mountain. 
Mr.  A.  D.  Nicholson. 
Mr.  J.  H.  Nicholson. 
Mr.  C.   B.  Palmer. 
Mr.  J.  J.  Prest. 
Mr.   E.  S.   Wood. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  July  20th  and  that  day,  and  of  the  Council  of  The  Institution 
of  Mining;  Engineers  on  .June  6th. 


The  Annual  Report  of  the  Council  was  read,  as  follows  :- — 

ANNUAL  REPORT   OF  THE  COUNCIL,    1911-1912. 

The  Institute  has  sustained  great  loss  through  the  death  of 
Mr.  Thomas  Walter  Benson,  a  Past-President  of  the  Institute, 
and  a  member  since  the  year  1866;  through  the  death  of  Mr. 
Cuthbert  Berkley,  for  many  years  a  Vice-President,  and  one  of 
its  original  members ;  through  the  death  of  Mr.  William  Henry 
Pickering,  H.M.  Inspector  of  Mines,  an  honorary  member, 
whose  heroism  resulted  in  his  tragic  death  at  the  recent  explosion 
at  the  Cadeby  Main  Pit;  through  the  death  of  Mr.  Joseph 
Dickinson,  late  H.M.  Inspector  of  Mines,  an  honorary  member, 
who  had  been  connected  with  the  Institute  since  the  year  1852  ; 
and  through  the  death  of  Mr.  Joseph  Samuel  Martin,  I.S.O.. 
an  honorary  member. 
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The  following  table   shows  the  progress  of  the  membership 
during  recent  years:  — 


1912. 


Year  ending  August  1st.  1906.  1907.  19U8.  1909  1910.  1911 

Honorary  members  25  21  21  22  26  27  24 

Members      ...  931  90:;  942  935  926  921  893 

Associate  mum  hers  114  108  105  103  106  107  101 

A.-Mcimo    ...  190  194  209  210  214  209  204 

Students  56  47  48  54  54  43  43 

Subscriber!!  33  34  33  34  35  35  33 

Totals       ...  1,349  1,307  1,358  1,358  U61  1^342  1^298 

The  somewhat  large  decrease  in  the  membership  is  a  matter 
for  regret,  and  is  due  to  the  exceptional  number  of  deaths  and 
resignations.  The  additions  to  the  register  number  61,  and  the 
losses  by  death,  resignation,  etc.,  105. 

The  Library  has  been  maintained  in  an  efficient  condition 
during  the  year;  the  additions,  by  donation,  exchange,  and  pur- 
chase include  6(30  bound  volumes  and  21  pamphlets,  reports,  etc. ; 
and  the  Library  now  contains  about  1-*J,599  volumes  and  443  un- 
bound pamphlets.  A  card-catalogue  of  the  books,  etc.,  contained 
in  the  Library  renders  them  easily  available  for  reference. 

Members  would  render  useful  service  to  the  profession  by 
the  presentation  of  books,  reports,  plans,  etc.,  to  the  Institute, 
to  be  preserved  in  the  Library,  and  thereby  become  available  for 
reference. 

An  exchange  of  Transactions  has  been  arranged,  during  the 
year,  with  the  Hull  Scientific  and  Field  Naturalists'  Club. 

The  gallery  of  portraits  has  been  added  to  during  the  year, 
Mr.  Frederick  Berkley  Matthews  having  presented  a  portrait  of 
the  late  Mr.  Cuthbert  Berkley. 

The  courses  of  lectures  for  colliery  engineers,  enginewrights, 
and  apprentice  mechanics  have  been  continued  at  Armstrong 
College,  Newcastle-upon-Tyne.  The  lectures  are  delivered  on 
Saturday  afternoons,  and  the  three  years'  course  embraces  the 
following  subjects  :  — ■ 

1912-1913.— Michaelmas  Term  :  (1)  Machine  Drawing,  and  (2)  The  Chemistry 
of  Fuel.  Epiphany  Term  :  (3)  Strength  of  Materials  (with  experimental  illustra- 
tions), and  (4)  Experimental  Mechanics. 

1913-1914.— Michaelmas  Term:  (5)  The  Steam-engine,  and  (6)  Theoretical 
Electricity.  Epiphany  Term  :  (7)  Electrical  Engineering,  and  (8)  Haulage  and 
Winding. 

1914-1915.— Michaelmas  Term  :  (9)  Transmission  of  Power,  md  (10)  Pumping 
and  Ventilation.  Epiphany  Term  :  (11)  Metallurgy  of  Iron  and  Steel,  and  (12) 
Mining  Machinery  (mainly  machinery  used  underground). 
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Several  colliery-owners  have  paid  the  leek  i  I'l  His.  per  nnnum) 
and  railway  expenses  of  pupils  attending  the  classes  from 
their  collieries.  During  the  past  year,  the  Lectures  of  the 
Michaelmas  Term  on  Transmission  of  Power  were  attended  by  ;»2 
students,  and  on  Pumping  and  Ventilation  by  33  student-.  3]  of 
whom  sat  for  examination  and  22  passed;  and  during  the 
Epiphany  Term,  the  lectures  on  the  Metallurgy  of  Iron  and  Steel 
were  attended  by  30  students,  and  on  Mining  Machinery  by  32 
students,  28  of  whom  sat  for  examination  and  21  passed. 
Certificates  have  been  awarded  to  the  following  students,  who 
have  completed  the  three  years'  course: — Messrs.  G.  W.  Bell, 
R.  0.  Carr,  W.  Grey,  E.  T.  Hardy  and  J.  J.  H.  Jefferson.  The 
first  and  second  prizes  for  the  session  1911-1912  have  been 
awarded  to  Messrs.  E.  T.  Hardy  and  F.  Scott  respectively. 

Mr.  Thomas  Douglas  continues  to  represent  the  Institute  as 
a  Governor  of  Armstrong  College,  and  Mr.  John  H.  Merivale,  in 
conjunction  with  the  President  (Mr.  M.  W.  Parrington),  repre- 
sents the  Institute  on  the  Council  of  the  College. 

Mr.  Thomas  Edgar  Jobling  continues  to  represent  the  Insti- 
tute upon  the  Board  of  Directors  of  the  Institute  and  Coal-trade 
Chambers  Company,   Limited. 

The  President  continues  a  Representative  Governor  upon  the 
Court  of  Governors  of  the  University  of  Durham  College  of  Medi- 
cine during  his  term  of  office. 

Prof.  George  Alexander  Louis  Lebour  will  represent  the  Insti- 
tute at  the  Conference  of  Delegates  of  the  Corresponding  Societies 
of  the  British  Association  for  the  Advancement  of  Science,  to  be 
held  in  Dundee,  commencing  on  September  5th,  1912. 

The  Institute  is  represented  by  the  President  and  Honorary 
Secretary  on  the  Provisional  Committee  for  the  proposed  Exhibi- 
tion to  be  held  in  Newcastle-upon-Tyne  in  the  year  1914. 

The  next  International  Congress  of  Mining,  Metallurgy, 
Applied  Mechanics,  and  Practical  Geology  will  be  held  in 
England  in  the  year  1915,  and  is,  through  The  Institution  of 
Mining  Engineers,  receiving  the  support  of  the  Institute. 

Under  the  will  of  the  late  Mr.  John  Daglish,  funds  have 
been  placed  at  the  disposal  of  Armstrong  College  for  founding  a 
Travelling  Fellowship,  to  be  called  the  "  Daglish  "  Fellowship, 
candidates  for  which  must  be  nominated  by  the  Institute.  No 
application  was  made  for  the  Fellowship  for  the  current  year. 
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G.  C.  Greenwell  gold,  silver,  and  bronze  medals  may  be 
awarded  annually  for  approved  papers  "recording  the  results  of 
experience  of  interest  in  mining,  and  especially  where  deductions 
and  practical  suggestions  are  made  by  the  writer  for  the  avoid- 
ance of  accidents  in  mines." 

Prizes  have  been  awarded  to  the  writers  of  the  following 
papers,  communicated  to  the  members  during  the  year  1911- 
1912 :— 

"The  Use  of  X  Rays  in  the  Examination  of  Goal."  By  Dr.  Frederic 
Charles  Garrett,  M.I.M.E.,  and  Mr.  R.  C.  Burton. 

"The  Holmes-Ralph  Gas-detecting  Portable  Electric  Lamp."  By  Mr. 
George  J.  Ralph. 

The  papers  printed  in  the  Transactions  during  the  year  are 
as  follows : — 

"Miners' Baths. "       By  Messrs.    Harrison  Francis    Bulman,    M.I.M.E.,    and 

William  Brumwell  Wilson,  M.I.M.E. 
"The   Use  of   X   Rays   in  the    Examination    of   Coal."       By   Dr.    Frederic 

Charles  Garrett,  M.I.M.E.,  and  Mr.  R.  C.  Burton. 
"The  Working  of  the  Thick  Coal-seams  of  Upper  Silesia."     By  Mr.  Berent 

Conrad  Gullachsen,  M.I.M.E. 
"  The  Holmes-Ralph  Gas-detecting  Portable  Electric  Lamp."     By  Mr.  George 

J.  Ralph. 
"Experiments    on    Liquid    Mixtures    for    Laying    Coal-dust."       By    Prof. 

W.  M.  Thornton,  Hon.  M.I.M.E. 
"  Easington  Colliery." 

An  excursion  meeting  was  held  at  Easington  Colliery  on 
July  12th,  1912,  and  the  thanks  of  the  Institute  have  been  sent 
to  the  Easington  Coal  Company,  Limited. 

The  Committee  appointed,  with  Mr.  Stanley  Smith  as 
Secretary,  to  report  upon  the  Carboniferous  Limestone  Forma- 
tion of  the  North  of  England,  with  Special  Eeference  to  its  Coal 
Resources,  has  completed  its  investigations,  and  the  report  will 
be  published  during  the  course  of  the  next  month. 

The  following  gentlemen  have,  during  the  year^  presented  one 
or  more  lamps  towards  the  collection  which  the  Council  are  form- 
ing to  replace  that  destroyed  by  fire  at  the  Brussels  Exhibition  :  — 
Messrs.  Cuthbert  Berkley,  W.  C.  Blackett,  J.  A.  Dixon,  E. 
Polwarth,  and  Stephen  Southern  (through  Mr.  Hugh  Sterling). 

The  rooms  of  the  Institute  have  been  used,  during  the  year, 
by  the  Newcastle-upon-Tyne  Association  of  Students  of  The 
Institution  of  Civil  Engineers ;  the  Newcastle-upon-Tyne 
Economic  Society ;  the  Northumberland  and  Durham  Provincial 
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Committee  <>i  the  Surveyors'  Institution;  the  Foremen's  Mutual 
Benefit  Society;  the  North  of  England  Gas  Managers'  Associa- 
tion; the  St.  John  Ambulance  Brigade;  The  North  of  England 
Horticultural  Society;  and  the  North-Easi  Coast  Association  of 

Chartered  Secretaries. 

The  Council,  in  reporting  that  the  North-Eastern  Railway 
Company  had  granted  reduced  railway-fares  to  members  attend- 
ing general  or  excursion  meetings  of  the  Institute,  expressed  the 
hope  that  the  concession  would  lead  to  an  increased  attendance 
at  the  meetings.  They  regret  that  no  material  increase  has  re- 
sulted, but  trust  that  in  the  future  a  larger  number  of  members 
will  avail  themselves  of  the  privilege. 

The  Institution  of  Mining  Engineers  has  now  entered  upon 
its  twenty-fourth  year,  and  the  members  are  to  be  congratulated 
upon  its  continued  success.  Meetings  were  held  in  Cardiff  in 
September,  1911,  and  in  London  in  June,  1912. 


Mr.  M.  W.  Pareington  moved  the  adoption  of  the  Report. 

Mr.  John  H.  Merivale  seconded  the  resolution,  which  was 
adopted. 


The  Annual  Report  of  the  Finance  Committee  was  read,  as 
follows :  — 

ANNUAL   REPORT   OF   THE   FINANCE   COMMITTEE, 

1911-1912. 

The  Finance  Committee  submit  herewith  a  statement  of 
accounts  for  the  twelve  months  ending  June  30th,  1912,  duly 
audited. 

The  total  receipts  were  £2,880  Is.  5d.  Of  this  amount,  £27 
was  paid  for  life-compositions  in  lieu  of  annual  subscriptions, 
and  £32  15s.  as  subscriptions  in  advance,  leaving  £2,820  6s.  5d. 
as  the  ordinary  income  of  the  year,  compared  with  £2,941  8s.  4d. 
in  the  previous  year,  which,  however,  included  the  sum  of  £100, 
received  for  the  safety-lamps  destroyed  by  fire  at  the  Brussels 
Exhibition.  The  amount  received  for  ordinary  current-year 
subscriptions  was  £2,144  8s.,  and  arrears  £264  14s.,  as  against 
£2,209   Is.    and   £230   13s.   respectively  in   the  year  1910-1911. 
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Transactions  sold  realized  £17  3s.  7d.,  as  compared  with 
£31  2s.  8d.  in  the  earlier  period;  and  the  sum  received  for 
interest  on  investments  was  £394  Os.  10d.,  the  amount  in  the 
former  year  being  £370  lis.  8d. 

The  expenditure  was  £2,537  9s.,  that  for  the  previous 
year  having  been  £2,651  8s.  lOd.  Decreases  are  shown  in  the 
contributions  to  The  Institution  of  Mining  Engineers,  and  in  the 
expenses  of  the  Committee  appointed  to  Report  upon  the 
Carboniferous  Limestone  Formation  of  the  T^orth  of  England, 
with  Special  Reference  to  its  Coal  Resources ;  and  small 
increases  for  salaries  and  wages. 

From  the  above  figures  it  will  be  seen  that  the  balance  of 
income  over  expenditure  was  £342  12s.  5d.,  and  adding  to  this 
the  amount  of  £31  10s.  6d.,  brought  forward  from  the  previous 
year,  leaves  a  credit  balance  of  £374  2s.  lid. 

The  names  of  26  persons  have  been  struck  off  the  member- 
ship list  in  consequence  of  non-payment  of  subscriptions.  The 
amount  of  subscriptions  written  off  was  £173  5s.,  of  which 
£109  10s.  was  for  sums  due  for  the  year  1911-1912,  and  £63  15s. 
for  arrears.  It  is  probable  that  a  considerable  proportion  of 
these  amounts  will  be  recovered  and  credited  in  future  years. 
Of  the  amount  previously  written  off,  £65  Is.  was  recovered 
during  the  past  year. 

John  Simpson,   Vice-President. 

August  3rd,   1912. 


Mr.  John  H.  Merivale  moved  the  adoption  of  the  Report. 
Mr.  J.  G.  Weeks  seconded  the  resolution,  which  was  adopted. 


ACCOUNTS. 

1)K.  THE    THKA8UKEE    IN    ACCOUNT    WITH    TlIK    NoHTH    OF    ENGLAND 

Knit    TI1K     VKAB    ENDING 


June  80th,  1911.  £    ■•    d-      *     9-    d-      £     8-    d- 

To  Balance  in  Treasurer's  hands        ns    7    4 

Less,  Due  to  bunkers        57  13  lo 


Outstanding  accounts  due  from  authors  for  excerpts   ...  0  17 


3o  13     6 


0 


31   10     6 


June  30th,   1912. 
To  Dividend  of  7|-per  cent,  on  207  shares  of  £20  each  in 
the    Institute    and  Coal-trade  Chambers  Company, 
Limited,  for  the  year  ending  June  30th,  1912        ...       310  10    0 

,,    Interest  on  mortgage  of  £1,400  with  the  Institute  and 

Coal-trade  Chambers  Company,  Limited      49     0     0 

Dividend  on  £340  consolidated    5-per  cent,  preference 

stock    of    the    Newcastle    and    Gateshead     Water 

Company  ...         ...         •••         •••         ...         ...         16    0     2 

Dividend  on  £450  ordinary  stock  of  the  Newcastle  and 

Gateshead  (las  Company         18  10    8 

394     0  10 

To  Sales  of  Transactions       
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ELECTION  OF  REPRESENTATIVES  ON  THE  COUNCIL 
OF  THE  INSTITUTION  OF  MINING  ENGINEERS, 
1912-1913. 

Mr.  John  H.  Merivale  moved,  and  Mr.  M.  W.  Parrington 
seconded,  a  resolution  that  the  following  gentlemen  be  elected 
as  the  representatives  of  the  Institute  on  the  Council  of  The 
Institution  of  Mining  Engineers  for  the  year  1912-1913 :  — 


Mr.  R.  S.  Anderson. 
Mr.  J.  B.  Atkinson. 
Mr.  W.  C.  Blackett. 
Mr.  W.  Cochran  Carr. 
Mr.  Benjamin  Dodd. 
Mr.  J.  W.  Fryar. 
Mr.  T.  Y.  Greener. 
Mr.  Reginald  Guthrie. 


Mr.  Samuel  Hare. 
Mr.  T.  E.  Jobling. 
Mr.  J.  P.  Kirkup. 
Mr.  Philip  Kirkup. 
Mr.  C.  C.  Leach. 
Prof.  Henry  Louis. 
Mr.  John  H.  Merivale. 
Mr.  W.  C.  Mountain. 
Mr.  A.  D.  Nicholson. 


Mr.  J.  H.  Nicholson. 
Mr.  R.  E.  Ornsby. 
Mr.  C.  B.  Palmer. 
Mr.  'Walter  Rowley. 
Mr.  F.  R.  Simpson. 
Mr.  J.  G.  Weeks. 
Mr.  W.  B.  Wilson. 
Mr.  E.  Seymour  Wood. 


The  resolution  was  agreed  to. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated  :  — 

Members — 
Mr.  James  Wilfred  Burford,  Mechanical  and  Electrical  Engineer,  c  o  Sir 

Boverton  Redwood,  Bart.,  4,  Bishopsgate,  London,  EC. 
Mr.  John  Eskdale,  Engineer,  Ashington  Colliery,  Morpeth. 
Mr.  Thomas  Welsh,  Engineer,  West  Stanley,  County  Durham. 

Associate  Member — 
Mr.  Carl  Cooper,  104,  Lauderdale  Mansions,  London,  W. 

Student  — 
Mr.    Thomas   Arthur   Saint,    Mining   Student,    Heatherlea,   Choppington, 
Northumberland. 


DISCUSSION  OF  DR.  F.  C.  GARRETT  AND  MR.  R.  C. 
BURTONS  PAPER  ON  "THE  USE  OF  X  RAYS  IN 
THE  EXAMINATION  OF  COAL."' 

Prof.  Henry  Stroud  (Armstrong  College,  Newcastle-upon- 
Tyne)  wrote  that  the  results  obtained  by  the  authors  were  most 
interesting.  There  was  no  mention  in  the  paper  of  the  use  of 
the  ordinary  A-ray  (fluorescent)  screen,  but  doubtless  one  had 
been  utilized.  A  preliminary  examination  of  a  specimen  of 
coal  by  means  of  the  screen  would  enable  a  general  idea  of 
the  different  shadow-pictures  to  be  obtained,  so  as  to  determine 
*  Tram.  Inst.  M.  E.,  1912,  vol.  xliii.,  page  295. 
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the  best  position  in  which  to  place  the  coal  on  the  photographic 
plate  in  order  to  get  the  sharpest  radiograph  of  particular  im- 
purities. It  would  thus  appear  that  in  some  cases  it  might  be 
desirable  not  only  to  take  the  radiograph  in  two  planes  at  right- 
angles,  but  also  from  opposite  sides.  The  experiments  seemed 
to  give  promise  of  yielding  much  important  detail. 


The  Chairman   (Mr.    M.    W.    Parrington)   moved,   and   Mr. 
John  H.  Merivale  seconded,  a  vote  of  thanks  to  the  ScrutineeJ 
tor  their  services,  and  the  resolution  was  carried  unanimous! \ . 


Mr.  C.  B.  Palmer,  in  proposing  a  vote  of  thanks  to  the 
President,  A'ice-Presidents,  Councillors,  and  Officers  for  their 
services  during  the  past  year,  said  that  he  felt  sure  that  everyone 
would  agree  that  the  work  had  been  exceedingly  well  carried 
out  and  that  the  thanks  of  the  members  were  especially  due  to 
Mr.  M.  W.  Parrington,  the  Retiring-President. 

Mr.  P.  D.  Cochraxe  seconded  the  resolution,  which  was 
cordially  adopted. 

The  Retiring-Presldext  (Mr.  M.  W.  Parrington)  said  that 
he  had  first  of  all  to  thank  the  members  for  the  great  honour  it 
had  been  to  him  to  be  President  of  the  Institute  for  the  past  two 
years.  He  had  not  devoted  as  much  time  to  the  interests  of  the 
Institute  as  he  should  have  liked,  but  he  thought  that  they 
would  all  agree  that  there  was  some  little  excuse  for  his  remiss- 
ness. The  last  2  years  had  been  a  period  more  strenuous  for 
those  connected  with  collieries  than  any  previous  period.  Par- 
liament had  been  very  busy  with  them;  and  then,  on  top  of  all 
that,  he  believed  it  was  public  knowledge  that  he  had  had  very 
great  anxiety  indeed  in  connexion  with  one  of  his  own  collieries. 
In  these  circumstances,  he  hoped  that  the  members  would  forgive 
any  delinquencies  on  his  part  during  his  term  of  office. 


Mr.  C.  H.  Steavexsox  proposed,  and  Mr.  W.  B.  Wilsox 
seconded,  a  vote  of  thanks  to  the  representatives  of  the  Institute 
on  the  Council  of  The  Institution  of  Mining  Engineers  for  then- 
services  during  the  past  year,  and  the  resolution  was  carried 
unanimously. 
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The  newly-elected  President  (Mr.  W.  C.  Blackett),  on  taking 
the  Chair,  said  that  his  first  word  must  be  one  of  thanks  for 
what  had  already  been  described  as  a  very  great  honour.  He  was 
quite  sure  that  all  who  had  dipped  into  the  history  of  the  Insti- 
tute, and  who  had  studied  the  list  of  Past-Presidents,  would  realize 
vividly  indeed  bow  great  an  honour  it  was  to  be  elected  Presi- 
dent of  the  oldest  Institute  of  its  kind  in  the  world.  In  1852, 
when  a  number  of  eminent  mining  engineers  banded  themselves 
together  and  formed  the  Institute,  their  purpose  was  to  so  study 
and  experiment  as  to  avoid  the  dangers  that  were  attached 
to  mining,  and  very  successful  indeed  they  had  been  from  the 
very  beginning  of  the  60  years  that  had  lapsed  since  the  Institute 
was  first  founded.  Mr.  Parrington's  remarks  brought  to  his  mind 
the  extraordinary  difference  that  there  was  to-day  in  the  outlook 
of  the  mining  engineer,  as  compared  with  50  or  60  years  ago. 
Then  he  bad  time  to  devote  to  the  real  objects  of  his  profession  : 
he  could  study  and  devise  means  whereby  disasters  in  mines 
could  be  avoided,  but  nowadays  it  did  not  seem  to  him  that 
things  were  quite  the  same.  Peason  once  apparently  governed 
the  rules,  but  now  very  largely  it  looked  as  if  rules  were  going 
to  govern  reason.  To-day  tbe  mining  engineer  was  living  so 
strenuous  a  life  that  but  scant  time  was  left  him  in  which  to 
indulge  in  scientific  pursuits.  Notwithstanding  these  difficul- 
ties, he  hoped  that  the  aim  of  the  Institute  would  still  be  a 
steady  one,  and  that  it  would  continue  in  the  path  which  it  had 
pursued  in  the  past,  although  it  might  now  be  more  arduous, 
and  that  the  members  would  strive  to  remedy,  as  far  as  possible, 
the  conditions  of  mining.  So  far  as  he,  as  their  new  President, 
was  concerned,  if  the  members  would  only  help  him,  as  they 
had  helped  other  Presidents  in  the  past,  he  would  do  his  best 
during  his  term  of  office  to  carry  out  the  traditions  of  the 
Institute. 


10  TRANSACTIONS. 


THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memoriae  Hall,  Newcastle-upon-Tyne, 

October  1'2th,  1912. 


Mr.  W.  C.  BLACKETT,  President,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
August  17th,  September  28th,  and  that  day,  and  of  the  Council 
of  The  Institution  of  Mining  Engineers  on  September  11th. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated : — 

Members — 
Mr.  William  Thomas  Anderson,  Consulting  Engineer,  P.O.  Box  57,  East 

Rand,  Transvaal. 
Mr.  Charles  James  Fairbrother,  Colliery  Manager,  The  Durban  Navigation 

Collieries,  Limited,  Dannhauser,  Natal,  South  Africa. 
Mr.  Gov  Ernest  Regis,  Mining  Engineer,   P.O.   Box   1305,  Johannesburg, 

Transvaal. 

Associate  Member — 
Mr.  Hugh  Nicholas  Wood,  Rainton  House,  Fence  Houses. 

Associate — 
Mr.  James  Portrey,   Colliery  Under-manager,   West  Thornley,   Tow  Law, 
County  Durham. 


Dr.  W.  M.  Thornton  read  the  following  paper  on  "The 
Ignition  of  Coal-gas  and  Methane  by  Momentary  Electric 
Arcs":— 
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THE  IGNITION  OF  COAL-GAS  AXD  METHANE  BY 
MOMENTARY  ELECTRIC  ARCS. 


By  W.  M.   THORNTON,  D.Sc,  D.Eng.,  Professor  of  Electrical 
Engineering  in  Armstrong  College,  Nkwcastle-upox-Ttne. 


(1)  Introduction,  and  Method. — The  conditions  under  which 
explosive  mixtures  of  certain  combustible  gases  and  air  can  he 
ignited  have  been  very  fully  examined  for  the  requirements 
of  gas-engine  theory.  In  most  cases  the  ignition  has  been 
originated  by  a  stream  of  sparks  from  an  induction-coil  at  a 
frequency  of  several  thousand  a  second,  forming  in  effect  a  main- 
tained arc.  or  by  contact  with  an  incandescent  wire.  The  inverse 
of  the  gas-engine  case — that  is,  under  what  condition-  may  single 
electric  sparks  fail  to  ignite  mixtures  of  gas  and  air — is  a 
question  of  the  first  importance  in  regard  to  the  safe  use  of 
electricity  in  coal-mining,  and  is  the  subject  of  this  paper. 
Previous  investigations  on  this  question  have  had  in  view  chiefly 
the  influence  of  changes  in  the  gaseous  mixture.  The  work  of 
Mallard  and  Le  Chatelier*  for  the  French  Fire-damp  Commission 
is  probably  the  most  important  from  this  side.  That  of  A. 
Wullner  and  0.  Lehmann+  for  the  Prussian  Fire-damp  Com- 
mission of  1881  was  the  first  systematic  examination  of  the 
influence  of  electric  sparks  and  flashes  in  igniting  gas.  Much  of 
it  deals,  however,  with  discharges  from  electrostatic  machines — 
that  is,  with  true  single  sparks  caused  by  breakdown  of  the  gas 
between  the  poles  under  the  voltage-gradient,  as  distinct  from 
momentary  arcs  which  are  maintained  by  ionization  from  the 
materials  of  the  poles  whilst  these  are  b**ing  separated,  as  in  the 
present  experiments.  At  the  request  of  the  Commission,  Wullner 
and   Lehmann  further  investigated   ignition  by  hot   wires,   and 

"  Recherches  experimentales  et  theoricjues  sur  la  Combustion  des  Melanges 
Gazeux  Explosifs,"  by  F.  E  Mallard  and  H.  Le  Chatelier,  Annates  des  Mines 
series  8,  1883,  vol.  iv.,  page  274. 

t  "Report  of  the  Prussian  Fire-damp  Commission,"    Trans.    Inst.  M.    E., 
1891,  vol.  iii.,  page  1145. 

VOL.  LXIir.— 1912-1913.  2 
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note  the  interesting  Paci  thai  t  In-  gaseous  mixture  appeared  to  be 
ignited  by  iron  and  copper  wires  a1   the  momenl   of  fusion,  .it 

which  point  ionization  becomes  active. 

Some  years  later,  the  problem  was  attacked  from  the  more 
directly  practical  side  by  Eeise  and  Thiem,*  who  broke  196 
small  incandescent  lamps,  running  at  voltages  from  65  to  220, 
in  explosive  mixtures  of  pit-gas  and  air;  their  chief  conclusion 
was  that  thick  filaments  were  more  dangerous  than  thin  ones. 
They  further  examined  the  elicit  of  opening  switches  in  an 
explosive  mixture  of  methane  and  air,  making  about  800 
breaks  in  all,  and  found  that  ignition  first  occurred  al  L"75 
amperes  on  a  100-voH  direct-current  circuit.  They  concluded 
that  voltage  as  well  as  current  had  to  be  considered,  that  fuses 
in  melting  tired  gas  always,  that  white-hot  carbons  did  not,  that 
the  sparking  of  continuous-current  motors  when  starting  did, 
and  finally  that  all  visible  sparks  may  be  looked  upon  as 
dangerous,  a  point  still  generally  accepted  by  ininino-  men.  They 
also  found  that  it  appeared  to  be  impossible  to  ignite  coal-dust  by 
electricity,  a  conclusion  which  can  be  no  longer  maintained.4"  A 
fuller  research  of  a  similar  nature  has  recently  been  carried  out 
by  Prof.  Lemaire,+  of  Moris  (Belgium),  on  both  carbon-  and 
metallic-filament  lamps.  His  conclusion  is  that  the  incandescent 
filament  of  any  lamp,  however  low  the  voltage,  will  cause  igni- 
tion if  exposed  in  an  explosive  mixture.  The  question  of  ignition 
by  incandescent  filaments  has  also  been  investigated  by  Hauser^: 
and  more  recently, in  the  case  of  small  electric  lamps  with 
tungsten  filaments,  by  Mr.  H.  H.  Clark  in  Technical  Paper 
No.  23  of  the  American  Bureau  of  Mines. 

A  recent  paper  by  Messrs.  Burgess  and  Wbeelerll  establishes 

*  "  Versuche  betreffend  die  Entziindlichkeit  von  Schlagwettergemischen  und 
Kohlenstaubaufvvirbelungen  durch  die  Wirkungen  der  Elektrizitiit,  ausgefiihrt  anf 
der  Versuehsstrecke  der  vYestfiilischen  Berggevverksehaftskasse  auf  Zeche  Con- 
solidation III.  IV.  bei  Gelsenkirchen,"  by  F.  Heiseand  Dr.  Thiem,  Glilckauf,  1898, 
vol.  xxxiv. ,  pages  1,  25,  and  45  ;  and  Trans.  Inst.  M.  E.,  1899,  vol.  xvii. ,  page  88  : 
vol.  xviii. ,  page  183. 

t  "  On  the  Ignition  of  Coal-dust  by  Single  Electric  Flashes,-'  by  W.  M. 
Thornton  and  E.  Bowden,  Trans.  Inst.  M.  E.,  1910,  vol.  xxxix. ,  page  201. 

J  "  Inflammation  de  Grisou  par  les  Filaments  Incandescents  des  Lampes 
Electriquea."  by  Emmanuel  Lemaire,  Annates  des  Mines  de  Bthjiqne,  1911.  vol. 
xvi.,  page  321. 

vj  "  Lecons  sur  le  Chrisou"  by  Dr.  Enrique  Hauser,  Madrid,  1908;  and 
Annates  des  Mines  de  Belgique,  1907,  vol.  xii. ,  page  10S4. 

||  "The  Lower  Limit  of  Inflammation  of  Mixtures  of  the  Paraffin  Hydro- 
carbons with  Air,"  by  M.  J.  Huroress  and  R.  V.  Wheeler,  Journal  of  the  Chemical 
Society,  Transactions,  1911,  vol.  xcix.,  page  201  ?. 
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clearly  the  relation  between  the  inflammability  and  the  calorific 
value  of  a  gas  suggested  by  Le  Chatelier,  Victor  Meyer,  and 
H.  B.  Dixon. 

A  good  resume  of  work  on  gaseous  explosions  up  to  1904, 
chiefly  from  the  chemical  side,  is  given  by  J.  W.  Mellor* :  and 
the  Reports  of  the  Gaseous  Explosions  Committee  of  the  British 
Association,  which  begin  in  1908,  deal  very  fully  with  outstand- 
ing gas-engine  problems. 

With  the  exception  of  a  few  isolated  experiments,  the  above 
represents  the  available  systematic  information  upon  which 
mining  men  have  had  to  work. 

The  new  Coal  Mines  Act 
of  1911  prohibits  the  use  of 
electricity  where  more  than 
lj  per  cent,  of  gas  may  be 
present,  and  limits  the  pres- 
sure to  25  volts  in  signalling 
circuits  where  the  bare  wires 
used  may  be  touched  together. 
It  seemed  well,  therefore,  to 
re-examine  the  whole  case  of 
the  ignition  of  gas  by  single 
sparks  such  as  may  possibly 
arise  in  mining  practice, 
especially  at  signalling  volt- 
ages, with  special  reference 
to  the  influence  of  voltage, 
percentage  of  gas,  and  of 
differences  between  direct  and  alternating  current.  To  connect 
these  with  gas-engine  researches,  experiments  were  also  made  with 
coal-gas— that  is,  the  usual  town  supply  for  lighting  and  power. 

The  occasions  in  which  open  sparking — as  it  is  called— may 
mostly  arise  in  practice  are  when  a  power  cable  is  broken  by  a 
fall  of  roof,  and  on  signalling  circuits  either  at  momentary  or 
vibrating  contacts.  In  all  these  cases  the  final  separation  is 
between  points  of  metal.  The  simplest  way  of  obtaining  a  spark 
between  metals  at  a  point  which  may  be  renewed  is  that  used  in 
the  present  work  by  making  contact  between  two  round  wires 
touching  at  right-angles.     The  arrangement  of  these  and  of  the 


Explosion  Vessel. 


*  Chemical  Static*  and  Dynamic*,  1904,  pa?e  445. 
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explosion  vessel  used  is  shown  in  Fig.  1.  The  hitter  was  of  well 
annealed  glass,  5*5  centimetres  in  diameter,  and  had  a  volume 
ot  300  cubic  centimetres.  The  vertical  exil  tube  ai  the  top 
was  fitted  after  each  explosion  with  a  plug  of  cotton-wool, 
the  mercury  then  raised  to  the  level  of  the  inlet,  the  air  in  the 
pipe  fully  swept  out  by  gas  from  the  reservoir,  the  top  of  the 
tube  closed  with  the  finger,  and  the  explosive  mixture  drawn  m 
by  lowering  the  mercury.  After  the  chamber  had  been  filled 
with  gas,  the  vertical  tube  was  further  covered  with  an  india- 
rubber  cap,  which  prevented  diffusion  and  blew  off  easily  al 
ignition.  The  pole-rods  could  be  rotated  by  hand  through  an 
arc  of  90  degrees,  and  the  speed  of  separation  was  found  by  trial 
to  be  nearly  the  same  throughout  at  35  radians  a  second.  \ 
metronome  set  to  a  convenient  frequency  served  to  give  uniform- 
ity in  the  make  and  break  when  desired. 

The  rods  used  were  of  iron,  copper,  and  nickel,  the  first  to 
represent  more  especially  the  conditions  of  mining  signalling 
wires,  but  to  cover  also  the  case  of  armouring  in  possible  contact 
with  live  conductors:  the  second  to  give  the  ease  of  breakage  of 
a  conducting  wire:  and  the  third  chiefly  as  a  control.  No 
attempt  has  been  made  to  follow  precisely  the  kind  of  break 
likely  to  arise  in  practice,  nor  could  the  results  then  be  under 
sufficiently  uniform  conditions  for  comparison.  The  state  of  the 
points  of  contact  could  not  in  the  present  case  be  kept  quite 
unaffected  by  previous  sparking,  although  the  rods  were 
frequently  taken  out  and  cleaned  with  fine  sand-paper.  It  was 
then  necessary  to  make  a  great  number  of  trials  under  conditions 
as  nearly  as  possible  the  same,  and  to  proceed  by  small  steps  in 
the  approach  to  the  limiting  current.  Some  idea  of  the  work 
entailed  may  be  given  by  the  fact  that,  to  determine  each  point 
on  the  curves,  observations  of  600  breaks  were  on  an  average 
recorded,  or  over  50,000  in  all. 

In  the  earlier  stages  there  was  no  guide  as  to  the  igniting 
current  to  be  expected  under  any  given  conditions  of  voltage 
and  mixture.  The  procedure  was,  therefore,  to  guess  at  a  current 
and  to  make  a  hundred  contacts  in  succession.  If  no  ignition 
occurred,  the  current  was  raised  and  the  trials  repeated.  When 
a  current  had  been  found  which  gave  ignition  after  the  first 
few  contacts,  this  was  considered  to  be  too  high.  The  limiting- 
igniting  current  was  taken  to  be  one  which  fired  the  gas  within 
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fifty  sparks  slowly  repeated.  For  part  of  the  time  mica  vanes 
were  attached  to  the  rods,  in  order  to  ensure  circulation  of  the 
mixture  in  the  explosion-vessel ;  but  this  had  no  perceptible  effect 
on  the  limiting-  current.  The  conditions  under  which  single 
sparks  may  ignite  gas  are  so  difficult  to  control  perfectly  that  a 
current  of,  say,  3"30  amperes  might  cause  explosion  at  the  third, 
3'35  at  the  thirtieth,  and  3-4  at  the  eightieth,  and  anj^  two  of 
these  might  change  places.  Near  the  critical  current  many  trials 
were  made,  with  fresh  charges  of  mixture,  ten  or  more  in 
difficult  cases.  Reliance  is  placed  on  the  average  from  a  great 
number  of  trials,  and  upon  having  the  contacts  in  as  nearly  the 
same  condition  as  possible  throughout  as  to  polish  and  state  of 
the  surface.  The  regular  results  on  the  influence  of  diameter 
and  material  support  the  method  adopted. 

(2)  Direct  Current:  Influence  of  Voltage,  (a)  Coal-gas. — It 
being  difficult  to  obtain  pure  fire-damp  in  large  quantities,  the 
first  ignitions  were  made  in  a  mixture  of  coal-gas  and  air.  The 
composition  of  the  gas  used  was  as  follows :  — 

Per  cent. 
Carbon  dioxide      ...  ...  ...  ..  ...  O'O 


Oxygen 

Olefines 

Carbon  monoxide. 

Methane 

Hydrogen  ... 

Nitrogen     ... 


Total 


01 
39 
5  3 
34-2 
47-1 
9-4 

1000 


Part  of  the  work  was  done  during  the  coal  strike,  during 
which  the  composition  was  modified  by  the  extensive  use  of 
"  water-gas  "  ;  the  calorific  value  was,  however,  little  less  than 
that  of  the  normal  supply.  Only  the  results  with  nickel  poles 
are  materially  affected  by  the  change,  as  shown  in  Fig.  12. 

After  some  preliminary  trials,  it  was  decided  to  use  an  8-to-l 
or  11-per  cent,  mixture,  rather  than  the  more  sensitive  mix- 
tures about  9  per  cent.,  on  account  of  the  expected  rapid  increase 
in  the  current  necessary  for  ignition  on  either  side  of  the 
minimum,  which  was  found  later  to  occur.  The  "  time  of 
explosion" — that  is,  the  interval  of  time  between  the  moment  of 
ignition  and  the  establishment  of  the  maximum  pressure  of 
explosion — is  also  less  at  11  than  at  9  per  cent.  The  results  in 
other  strengths  of  mixture  can  be  found  by  reference  to  Fig.  7. 
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Id  working  with  direct  currents,  large  storage-cells  were  us  •>; 
up  to  50  volts,  ;ind  above  this  voltage,  machines.    The  resistances 

inserted    were    iioii-iiiduct ive   in   every    cas< — -that   is,    having   a 

Tables  I. — Least  Direct  Currents,  in  Amperes,  which  Ignited  at  Break  om 
an  11 -per  cent.  Mixture  of  Coal-gas  and  Air.  Atmosphekic  Pres- 
sure.    Temperature,  18j  to  20    Cent. 


VoltS. 

Iron 

(Diameter,  0  075  inch). 

Copper                                         Nficl  •  1 
(Diameter,  0005  inch).              (Diameter,  0-05  inch). 

Non- 
ind'ictive. 

Inductive. 

Non- 
inductive. 

Inductive. 

Non- 
inductive. 

Inductive 

12 

20 

50 

100 

240 

480 

16-00 
5  00 
2  04 
1-15 
0-42 
012 

7  50 
4-50 
2-00 
0-95 
0-40 
010 

>  20-000 
1-050 
0-350 
0  030 
0  025 

>  20 -000 

1  -ooo 

0  250 
0-020 
0-016 

>  20  000 
2-200 
0-600 
0  220 
0-025 

210 
0-75 
0'3o 

0-18 

AMPERES 
30 


2-5 


power-factor  greater  than  09G — and  consisted  at  the  higher  volt- 
ages of  banks  of  lamps.  The  results  are  given  in  Table  I.,  in 
which  the  columns  marked  "inductive"  are  for  circuits  having 

an  inductance  of 
0-0025  henry  add- 
ed, this  being  ap- 
proximately that 
of  average  signal- 
ling circuits.  The 
figures  marked  > 
indicate  that  uo 
ignition  took  place 
at  the  highest  cur- 
rent that  could  be 
used  without  burn- 
ing the  contacts 
badly. 

The  non-induc- 
tive cases  are  il- 
lustrated in  Fig.  2. 
At  the  higher  vol- 
tages   the   current 


20 


IS 


OS 


I 

1 

\fe 

\ni 

400 


S00 


0  100  200  300 

VOLTS 

Pig.  2. — Least  Direct  Currents  at  different  Volt- 
ages to  ignite  an  ll-PER  cent.  Mixture  of   required  with  iron 
Coal-gas  and  Air.     Non-inductive  Circuits.  ,  .  , 

poles     is     greater 

than  with  others,  but  at  signalling  voltages  it  is  less. 
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The  difference  is  marked,  but  cost  and  inconYenience  of 
handling  prevent  the  use  of  bare  copper  wires  for  signalling- 
purposes. 

(b)  Mixtures  of  Metham  and  Air. — The  time  of  explosion  of 
methane  does  not  appear  to  have  been  recorded.  In  view,  there- 
fore, of  the  known  shortness  of  the  range  of  percentages  of 
methane  in  which  amperes 
ignitions  are  pos- 
sible, it  was  de- 
cided to  make  all 
trials  in  the  mix- 
ture giving  perfect 
combustion,  that  is, 
9-36  per  cent.  The 
results  are  noted  in 
Table  II.,  and  are 
illustrated  in  Fig. 
3,  and  a  compari- 
son with  Fig.  2 
shows  that  the 
currents  required 
to  ignite  a  mix- 
ture of  marsh-gas 
and  air  in  its 
most  explosive 
proportions  coin- 
cide, when  the 
poles  are  iron, 
with  those  for  coal- 
gas  and  air  in  a 
mixture  having  a 
minimum  "time  of 
explosion." 

In  the  very  rich  mixture  of  122  per  cent,  of  marsh-gas  and 
air,  the  currents  for  copper  and  iron  are  more  than  doubled,  and 
nearly  agree,  crossing  at  230  volts,  the  iron  curve  being  higher 
at  the  lower  voltages.  In  order  to  bring  the  copper  curve  up  to 
that  for  iron,  the  quenching  action  of  the  denser  gas  must  be 
greater  for  copper  than  for  iron  arcs,  the  current  to  cause 
ignition  being  therefore  higher. 


400 


S00 


°  100  200  300 

VOLTS 

Fig.  3.— Least  Direct  Currents  to  ignite  a  9  36-per 
cent.  Mixture  of  Methane  and  Air.  Non- 
inductive  Circuits. 
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It  was  In  be  expected  thai  the  curves  oi  Pigs.  2  and  '■'>  would 
fall  as  the  voltage  increased,  according  i<>  an  approximately 
hyperbolic  Law.  At  voltages  below  50,  however,  the  currents 
increase  very  rapidly,  and  it  would  appear  t<>  In-  Impossible  to 
ignite  even  the  mosl  explosive  mixture  of  fire-damp  and  air  by 
single  break-sparks  From  ;i  signalling  circuit  at  the  maximum 
voltage  of  25  allowed  1>\  the  Coal  Mini'-  Act-.  At  those  low 
voltages  electrical  signalling  may  lie  used  with  safety  in  any  part 
nt  a  coal-mine,  provided  that  care  is  taken  to  prevent  wires  from 
remaining  in  contact  on  short  circuit  and  by  local  heating  from 
becoming-  red  hot  where  they  touch,  an  improbable  occurrence. 

Table  II. — Least  Direct  Currents  to  Icnitk  a  9'36-per  cent.  Mixttjrj    oi 
Methane  and  Air.     Atmospheric  Pressure.    Temperature,  18°  Cent. 


Volts. 

Amperes. 

.-,11 
100 
240 
480 

Iron  Poles. 

Copper  Poles. 

Nickel  Poles. 

4-00 
105 
0-40 
010 

4-00O 
0-900 
0-175 
0-050 

4  00 

115 
0  55 
015 

The  bells  should  be  preferably  of  the  single-stroke  pattern:  no 
bell  of  the  trembler  type  is  safe  in  gas,  unless  the  sparking- 
contact  is  enclosed   in   an   explosion-proof  case. 


{'■>)  Influence  of  Diameter  of  Poles. — In  order  to  examine  the 
influence  of  the  size  of  the  wire,  the  igniting  currents  of  mixtures 
of  coal-gas  and  of  methane  with  air  were  found  with  poles  of 
iron,  copper,  and  nickel  in  three  mzcs  at  constant  voltage;  these 
are  stated  in  Fig.  4.  In  all  cases  the  igniting  current  is  a  linear 
function  of  the  diameter,  in  coal-gas  nearly  proportional  to  it, 
the  lines  intersecting  the  vertical  axis  at  about  0'5  ampere.  In 
methane  the  rate  of  change  of  current  with  diameter  is  the  same 
at  75  volts  for  all  three  substances,  that  for  iron  cutting  the  axis 
at  15,  copper  at  2*2,  and  nickel  at  2*6  amperes.  At  the  lower 
voltages,  as  shown  in  Figs.  1  and  2,  iron  and  nickel  change 
places  in  order  of  igniting  activity. 

Since  at  this  voltage  the  arcs  are  short  compared  with  the 
diameters  of  the  rods,  the  sectional  area  of  the  spark,  assumed 
to  be  circular,   is  also  a  linear   function  of  the  diameter,  for  a 


IGNITION  OF    COAL-GAS    BY   MOMENTARY    ELECTRIC   ARCS. 


25 


given  length  of  arc.  The  higher  currents  required  at  the  larger 
diameters  would  therefore  appear  to  be  proportional  to  the 
surface  of  the  metal  in  contact  with  the  arc,  and  to  its  cooling 
action,  a  point  further  discussed  in  Section  (9). 


METHANE 
50  VOLTS 

Fig.  4. — Influence  of  Diameter  and  Material  of  Poles  on 
Least-igniting  Currents. 

(4)  Influence  of  Inductance :  Direct  Currents. — With  low- 
voltage  apparatus  the  inductance  of  the  circuit  is  of  the  first 
importance  from  the  point  of  view  of  safety  at  break.  To 
examine  this,  inductances  from  00025  to  1*35  henries  were  placed 
in  a  20- volt  circuit  and  the  resistance  adjusted  until  the  current 
just  failed  to  ignite  the  11-per  cent,  mixture  of  coal-gas  and  air. 
The  small  copper  poles  were  used,  with  the  results  noted  in 
Table  III. 


Table  III. — Influence  of  Inductance  on  Ignitions.      11-per  cent.  Mixture 
of  Coal-gas  and  Air.     Direct  Current.     20  Volts. 


Inductance,  in  henries 

1-53      0  70 

0-325    0217    0108    0069 

1 

0  056 

0-013 

Least  igniting  current, 
in  amperes 

0-27 

0  5 

1 
0-75      0  93 

1-4 

1  -65 

2-05 

3-75 

Energy  of  arc,  in  joules 

0-06   |  0091 
1 

0-091    0-093 

010 

0-09 

0-12 

009 
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The  curve  of  these  is  shown  in  Fig.  5,  together  with  the 
energy  of  the  arcs.  The  risk  of  ignition  increases  rapidly  as 
the  inductance  is  raised,  and  no  direct-currenl  signalling  circuil 
could  Im>  regarded  as  Bafe  with  ;i  total  inductance  of  01  henry. 
In  practice  they  have,  as  a  rule,  much  less  than  this,  and  a 
typical  mining  signalling  circuil  connected  through  the  explo- 
sion-chamber tailed  to  show  any  signs  of  igniting  the  most 
explosive  mixture  of  coal-gas  and  air,  when  the  contact  w;is 
broken  in  it.  The  maintained  spark  at  the  spring  contact  in  a 
trembler-bell  is  known  to  ignite  gas. 

The  curve  of  the  least  energy  required  to  ignite  the  mixture 
is  interesting.     At  the  lower  inductance  there  is  some  variation. 


AMPERES 
4 


jCURRENT 

\  ENERGY 
o  \. 

r: 

• 

JOULES 
0-2 


0-OS 


0-1 


0-2 


0-4 


0-5 


0-6 


0-3 

HENRIES 

Fig.  5. — Influence  of  Inductance  on  Igniting  Current,  and  Energy 
of  Igniting  Flash.     Coal-gas.     Direct  Current,  50  Volts. 


but  the  energy  remains  nearly  constant  at  about  010  joule. 
We  have  here  a  measure  of  the  electrical  energy  required  to 
start  a  gaseous  explosion  by  arcs  of  short  duration.  It  is  in 
thermal  units  about  O025  small  calories,  equivalent  to  the  com- 
bustion of  41  cubic  centimetres  of  coal-gas  or  of  37  cubic  centi- 
metres of  an  11-per  cent,  mixture.  At  the  highest  inductance 
the  energy  was  less,  corresponding  to  the  combustion  of  21  cubic 
centimetres  of  mixture.  It  is  agreed  that  the  cause  of  the  period 
of  induction  observed  in  all  gaseous  explosions  is  the  slow  com- 
bustion of  a  certain  volume  of  gas  before  enough  heat  is  set  free 
to  enable  the  mixture  to  ignite  itself ;  but  there  can  be  no  doubt 
that  the  ignition  of  only  a  few  cubic  centimetres — in  a  test-tube 
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for  example — is  necessary  to  start  an  explosion.  A  similar  pause 
is  observed  in  coal-dust  ignitions.  "With  both  gas  and  coal-dust 
it  is  longer  when  the  source  of  ignition  is  an  incandescent  wire 
than  with  an  arc.  possibly  to  some  extent  in  the  latter  case  on 
account  of  the  clear  space  around  an  incandescent  wire  in  gases 
investigated  by  Lodge  and  Clark,*  but  in  the  former  more 
probably  on  account  of  the  "combustion  by  stages"  of  the 
paraffins  in  the  presence  of  hot  wires. t  Wullner  and  Lehmann 
found  that  with  a  leyden  jar  having  an  area  of  2,000  square 
centimetres,  a  discharge  spark  0'5  millimetre  long  was  sufficient 
to  ignite  gas,  but  not  less.  The  energy  of  this  would  appear  to 
be  about  a  tenth  of  that  with  break-sparks,  owing,  no  doubt,  to 
the  more  active  ionization  first  shown  by  Hertz  to  be  character- 
istic of  high-frequency  sparks.  Momentary  arcs  of  the  kind 
considered  here  appear  to  ignite  gas  with  difficulty,  in  com- 
parison with  the  shattering  sparks  from  condenser  discharge. 

(5)  Time  of  Duration  of  Spark. — The  known  influence  of 
inductance  in  prolonging  break-sparks  led  to  an  attempt  to 
measure  their  duration.  A  photographic  film  was  mounted  on 
a  drum  8  centimetres  in  diameter,  driven  by  a  small  motor  at  a 
uniform  speed  between  1  and  2  revolutions  a  second.  A  blackened 
tube  2  centimetres  in  diameter  led  from  the  outside  of  the  box 
containing  the  drum  to  within  3  millimetres  of  the  surface.  A 
membrane  closing  the  inner  end  was  pierced  with  a  pin-hole, 
and  the  outer  end  placed  against  the  explosion-vessel  in  line 
with  the  rods  when  in  contact.  The  vessel  being  filled  with  an 
explosive  mixture,  the  circuit  was  broken  at  a  current  just 
insufficient  to  cause  ignition.  Occasionally  this  did  occur,  but  no 
indication  of  it  was  found  in  developing  the  films,  although  the 
spark  causing  it  was  drawn  out,  as  in  every  case,  into  a  black 
line  from  0'3  to  1  centimetre  long.  The  results  were  as  shown 
in  Table  IV. 

*  "On  the  Phenomena  exhibited  by  Dusty  Air  in  the  Neighbourhood  of 
strongly  Illuminated  Bodies,"  by  Oliver  J.  Lodge  and  J.  W.  Clark,  Philosophical 
Magazine,  series  5,  1S84,  vol.  xvii. ,  page  214. 

t  "  The  Slow  Oxidation  of  Methane  at  Low  Temperatures,"  by  William  A. 
Boue  and  Richard  V.  Wheeler,  Journal  of  the  Chemical  Society,  Traiisactians,  1902, 
vol.  lxxxi.,  page  535  ;  and  1903,  vol  lxxxiii.,  page  1,074:  also  "  The  Combination 
of  Hydrogen  and  Oxygen  in  Contact  with  Hot  Surfaces,"  by  William  Arthur  Bone 
and  "Richard  Vernon  Wheeler,  Philosophical  Transactions  of  the  Royal  Society  of 
London,  series  a,  1906,  vol.  ccvi.,  page  1. 
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Taisek    IV. —Time    ok    Duration    of    Direct-cckrknt     Break-SFARKS    in     a 
9'36-per    cent.    Mixture    of    Methani     and    Air.       Non  inductive 

Circuits. 


Voltage 

50 

100 

240 

180 

Poles  ... 

i  lopper 

Iron 
4-5 

0-014 

Nickel 

Copper 

Iron 
1-02 

1 
Nickel  ( !opp<  i      I K'n     Nickel 

i  loppi  i 

Inm 

Nicki  l 
0-16 

Amperes 

4-0 

i  •:.      o-i» 

11 

0175     0-4       0-55 

1            i 

0-05 

0-15 

Duration, 
in  seconds 

0  016 

0-01250-0073 

1 

0-02 

0-0128 

0-0025'o-C045  0-0065 

I            1 

0-0079 

0-0036 

0135 

The  curves  of  Fig.  6,  which  give  the  times  of  duration  at 
currents  very  near  those  causing  ignition,  show  that  there  is 
little  or  no  similarity  between  them  and  the  curves  of  change  of 
igniting  current  with  voltage  given  in  Fig.  :>.  From  the  experi- 
ments noted  in  Section  (8),  it  will,  however,  he  shown  that  there  is 
a  critical  duration  of  spark.     In  the  above  eases  the  current  is 


SECOND 
•02 
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<\~* 

nT^- 

Vfe. 

\cu. 

—  a 

D  100  200  300  400  500 

VOLTS 

Fig.  6. — Time  of  duration  of  Direct-current  Break-sparks  in  a 
9-36-fer  cent.  Mixture  of  Methane  and  Air.  Non-inductive 
Circuits. 

falling  rapidly  as  the  arc  is  drawn  out,  and  provided  that  the 
energy  of  the  spark  exceeds  a  certain  limit,  its  duration  would  not 
in  the  direct  current  case  appear  to  he  of  the  same  importance  as 
that  of  voltage.  In  the  ease  of  all  the  rods  the  time  of  duration  of 
the  spark  below  20  volts  falls  rapidly.  It  reaches  a  maximum 
in  each  case  at  a  voltage  where  the  igniting  current  is  relatively 
great,  falls  as  the  current  decreases,  despite  the  rising  voltage, 
and  begins  to  increase  as  this  approaches  the  higher  limit  of 
direct  pressure.  The  ares  from  nickel  poles  are  at  low  voltages 
clearly  shorter  than  from  iron  or  copper,  but  it  will  be  shown 
later  that   when  the  current   is   alternating,    nickel   arcs   ignite 
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methane  on  tiie  wlioie  more  readily  than  the  others.  In  view, 
however,  of  the  known  quenching  influence  of  the  gas,  a  few 
observations  were  made  in  mixtures  of  marsh-gas  and  air  of 
various  strengths,  and  are  noted  in  Table  \  . 

Table  V. — Time  of  Duration  of  Direct-current  Break-sparks. 
Non-inductive  Circuits.     50  Volts  throughout. 


Percentage  of  methane 

6 
3  8 

8 

12                 14 

Least  current  for  ignition,  in  amperes 

3-7 

5-75             120 

1 

Duration,  in  second     ... 

0  03 

0  015           0-022           0  032 

These  experiments  are  shown  in  Fig.  7,  and  it  is  now  seen 
that  when  the  voltage  is  maintained  at  a  constant  pressure  the 


SECOND 


10  15  20 

PERCENTAGE  OF  GAS  IN  AIR 


ZS 


30 


Fig. 


— Influence  of  relative  proportion  of  Gas  and  Air  on 
Igniting  Current.  Direct  Current  at  50  and  100  Volts. 
Iron  Poles.  Curve  S,  Duration  of  Arcs  in  Methane  at  50 
Volts. 
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rate  of  variation  of  the  duration  of  the  spark  with  change  of 
percentage  of  methane  is  similar  to  thai  of  the  igniting  current. 
Tin-  resull  is  interesting,  ;is  showing  thai  the  duration  of  i li<- 
spark  is  proportional  t<»  the  currenl  passing,  and  not  to  the 
energy  of  the  spark. 

(G)  Influent   of  Percentage  <>/'  Gas  <m  Igniting  <'"//■<///.      I'll.' 

above  results  show  thai    the  leasl   currenl  required  for  ignition 

in   a   circuit   at   a   constant    voltage   must    var\    considerahly   with 

the   richness  of   the  gaseous   mixture.      To   examine   this   more 

fully,  experiments  were  first   mad"  on  coal-gas,  with  the  results 

shown  in  Table  VI. 

Table  VI.— Variation  of  Least- igniting  Current  with  Percentage  of 
Coat,  gas  in  Air.  Atmospheric  Prf.sscrf.  antj  Temperature.  50  Volts 
throughout.     small  iron  poles. 


Gas 

percentage 

6 

7 

8 

9         10 

11      13        15        18 

20 

25 

30 

Amperes     ... 

3  B    20     1-48 

1 

1  -4     1  -48 

1-7    2-0     2-37     3  0 
1 

3-5    7-n 

t 

13-0 

1 

Below  6  per  cent.,  no  ignitions  could  be  obtained,  and  this  is 

the  limit  found  by  most  observers  with  the  usual  >pai  king-coil 

ignition.     The  upper  limit  is  generally  assigned  at  30  per  cent., 

hut   it  is  clear  from    Fig.   7  that  ignition  ean  occur  beyond  it, 

provided  that  the  source   is  violent.      The  flash   at  13   amperes 

50  volts  is  brilliant,  the  activity  of  the  circuit  approaching  1 

horsepower.     With  methane,  the  results  were  as  follows  (Table 

VII.) :- 

Table  VII.— Variation  of  Igniting  Current  with  Percentage  of  Methane 
in  Air.     50  Volts.     Small  ikon  Poles. 


Percentage     ...          ...         5 

6 

7 

| 
8           10          12 

13  5 

14 

Amperes           ...          ...         5 

3-8 

3-2 

37        4-6       5-75 

i             | 

7-0 

12 

At  50  volts  no  ignitions  could  be  obtained  at  4  or  above  14 
per  cent.,  the  limits  generally  given  being  5  and  13.  From  the 
curves  of  Fig.  7,  the  limiting  values  under  the  present  conditions 
would  appear  to  be  4'25  and  1425.  At  240  volts,  however,  a 
feeble  ignition  was  obtained  with  0'6  ampere  in  a  15  per  cent, 
mixture,  the  explosion  being  doubled  by  a  second  ignition,  the 
air  for  which  was  drawn  in  after  the  first. 
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The  limiting  percentages  of  mixture  may,  and  probably  do, 
depend  on  the  method  of  ignition,  and  upon  the  presence  of 
small  quantities  of  more  highly  combustible  gases.  In  the 
present  case  analysis  did  not  reveal  any  of  these  in  quantities 
to  be  readily  detected  in  the  gas  upon  which  the  percentage 
experiments  were  made.  The  analysis  of  the  gas  as  prepared 
from  sodium  acetate  and  soda-lime  was  as  follows:  — 


Carbon  dioxide 

Air 

Methane     ... 


Per  cent. 
0-2 

3  5 

96-3 


Hydrogen  or  acetone,  if  present,  was  less  than  0'2  per  cenb. 
In  the  Final  Report  of  the  Royal  Commission  on  Accidents  in 
Mines.  1886.  it  is  stated  that  "  In  some  of  our  experiments  an 

ignition,  with  all  the 
characteristics  of  an  ex- 
plosion, has  been  pro- 
duced throughout  the 
whole  of  our  apparatus 
by  a  Davy  lamp,  when 
the  current  contained 
very  little,  if  any,  more 
than  4'25  per  cent,  of 
marsh-gas."  * 

The     shape      of     the 
methane    curve    is    verv 

5  10  15  20  as         . 

percentage  strength  of  mixture  similar  to  that  for  coal- 

Fh;.   S.  —  Suggested  Synthesis  of  the  Curves    eras.       There     is     first      a 

0F  FlG  "•  °u  J  J    i 

-harp  drop  curved   to   a 

point,  from  which  there  is  a  linear  rise  to  a  less  well-defined  bend, 

above  which  the  mixture  rapidly  becomes  inert.     The  suggested 

explanation  of  this  is  as  follows: — The  two  controlling  factor? 

appear  to  be  (1)  the  "time  of  explosion,"  and  (2)  the  reduction 

of    sensitiveness    to    ignition    by    excess    of    either    constituent 

of    the    mixture.        In    Fig.    8    A    is    the    most    inflammable 

mixture.     On  either  side  of  this  the  lines  A-B  and  A-C  give  for 

any  percentage  the  amount  of  dilution — to  the  left  with  air,  io 

*  Final  Report  of  Her  Majesty's  Commissioners  appointed  to  inquire  into 
Accidents  in  Mines  and  tJu  Possible  Means  of  Preventing  their  Occurrence  or 
Limiting  their  Disastrous  Consequences;   together  urith   Evidence  and  Append* 

Ism,,  page  20. 
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the  right  with  the  active  gas,  the  upper  limits  being  perfectly 
inert  mixtures.     The  tunc  of  explosion   T  of  a  combustible  gas 

is  found  in  all  the  recorded  cases  to  reach  a  minimum  value,  and 
io  r  is*'  again  as  the  strength  of  the  mixture  is  increased,  b'or 
petrol  vapour  the  curve  is  a  parabola  symmetrical  on  either  side 
of  the  minimum  value;  the  time  of  explosion  then  increase-  ;i- 
the  square  of  the  percentage  excess  of  either  air  or  vapour. 

With  coal-gas 
the  curves  of 
variation  of  T 
with  riehnes-  of 
mixture  are  not 
so  well  defined.* 
At  the  upper 
and  lower  limit 
T  approaches  0'4 
second ;  the  mini- 
mum —  which  is 
very  nearly  the 
same  in  all  the 
recorded  cases — is 
0*05  second  at  at- 
mospheric initial 
pressure,  and  oc- 
curs at  14'5  to 
16  per  cent.  ( )n 
either  side  of  this 
T  increases  with 
excess    of    gas    or 

t?      n     T  e  nvr  t  air,       but       the 

tic.  9. —Influence  of  Strength  of  Mixture  on  Least- 
igniting  Current  at  different  Voltages.    Coal-    branches     are     not 
gas.     (See  page  33.)  -n  ,    ■ 

usually  symmetri- 
cal. No  figures  are  available  for  methane,  but  the  reciprocal  of 
the  velocity  of  explosion  gives  a  curve  similar  in  character,  with 
a  minimum  at  13  per  cent.  In  every  case  of  a  combustible  gas 
mixed  with  air,  the  time  of  explosion  reaches  a  minimum  in  a 
mixture  several  per  cent,  richer  than  that  required  for  a  perfect 
combustion.     The  curve  of  T  lies  between  the  upper  and  lower 


200  300 

VOLTS 


*  The  Gas,  Petrol,  and  Oil  Engine,  by  Dugald  Clerk,  1909,  pages  129  and  465. 
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percentages  limiting  ignition,  and  is  shown  in  Fig.  8  symmet- 
rical within  them.  The  product  of  the  excess  of  gas  or  air  and 
the  time  of  explosion  is  a  curve  agreeing  closely  in  shape  with 
that  of  the  observed  least  igniting  current.  It  would  appear  from 
this  that  these  are  the  chief,  if  not  the  only,  factors  which  deter- 
mine the  direct  current  or  power  required  for  ignition  when  the 
voltage  and  poles  remain  the  same.  That  this  relation  remains 
much  the  same  when  the  duration  of  the  arc  is  increased  by  the 
use  of  higher  voltage  is  shown  by  the  similarity  seen  in  Fig.  7 
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Fir;.  10.—  Alternating  Igniting  Currents  for  an  11-per  cent.  Mixture 
of  Coal-gas  and  Air.  40  Periods  per  Second.  Iron  Poles.  (See 
page  34.) 

between  the  50-  and  100-volt  curves,  although  an  examination 
of  the  influence  of  voltage  with  different  strengths  of  mixture 
given  in  Fig.  9  indicates  that  it  is  only  below  about  150  volts 
that  much  difference  in  the  igniting  currents  is  to  be  expected. 
At  this  point,  also,  the  difference  in  the  duration  of  the  arcs 
begins  to  increase.  With  coal-gas  at  both  50  and  100  volts  the 
igniting  currents  at  11  per  cent,  in  Fig.  7  are  slightly  above  the 
straight  line  drawn. 
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(7)   Ignitions  by  Low-frequency  Alternating  Currents. — In  the 

previous  work  I  he  influence  of  the  time  of  duration  of  the  spark, 
although  masked  by  that  of  voltage,  has  been  always  in  evidence. 

It  was  to  be  expected,  therefore,  that  very  different  values  from 

the  above  might  be  obtained  by  the  use  of  alternating  currents. 

amperes  The    first    experiments    on 

this     were     made     at     40 

periods  with    coal-gas    and 

air,    and    with     the     same 

density     of      mixture     (11 

per  cent.)  throughout.     To 

avoid     disturbing     effects, 

pure  sine  wave-forms  were 

used.     The  upper  curve  of 

Fig.  10  was  obtained  with 

non-inductive  circuits  and 

iron  poles.     This  was  seen 

to    be    different    in    sweep 

from  those  of  Fig.  2,  as  if 

in  effect  it  had  been  forced 

upwards  by  some  influence 

beginning   about   100  volts 

g  and  continuing  beyond  300. 

for  Coal-gas.    40  Periods  per  Second.    The    currents    required  for 
Copper  Pole*.     (See  page  163.)  .  ,,  n 

ignition     were     all     much 

greater  than  the  direct  currents  at  the  same  voltages,  the  ratios 

of  alternating  to  direct  being  as  shown  in  Table  VIII. 

Tap.le  VIII. —Ratios  of  least  Alternating  to  least  Direct  Igniting 
Currents.  Coal-gas  and  Air,  11-per  cent.  40  periods.  Non- 
inductive  Circuits. 


a 

1 

/ 

6 
5 
4 

i       \ 

\noi 

J-IN0UCT 

VE 

3 

2 

INDUCT 

VE 

n 

ISO 

volts 


Volts         

50 
3-0 

100 

200 

300 

400 

500 

Ratios^—" 

* 

4-9 

6  2 

9-0 

10-8 

12-5 

There  may  be,  therefore,  a  very  real  increase  in  safety  from 
gas-ignitions  by  the  use  of  alternating  currents  compared  with 
direct,  although  when  open  sparking  does  occur  it  is  generally 
in  excess  of  the  minimum  values  found  here.  An  interesting 
result  followed  the  addition  of  small  inductance  (0,0025  henry) 
to    the    circuit.       At    the    higher    voltages,    which    were    first 
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examined,  a  perceptible  but  not  great  diminution  of  the  igniting 
current  was  observed.  At  200  volts  the  difference  was  greater, 
although  the  ratios  were  much  the  same,  but  at  100  volts  there 
was  evidence  of  an  unexpected  drop.  At  50  and  25  volts  the 
gas  was  more  readily  fired  than  at  100,  the  curve  taking 
the  form  shown  in  Fig.  10.  Xo  variation  in  the  conditions, 
such  as  polishing  the  poles  or  making  fresh  mixtures  of  gas  and 
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Fig.  12. — Alternating  Igniting  Currents  for  Coal-gas.  40  Periods  per 
Second.  Nickel  Poles.  A ,  Normal  Gas-supply.  B,  During  Coal 
Strike,  with  Water-gas  added.     (See  page  36.) 

air,  changed  the  result,  the  significance  of  which  will  be  further 
discussed  in  Section  (8).  The  flattened  form  of  the  curve  suggests 
some  instability  similar  to  that  familiar  in  the  liquefaction  of 
gases  by  compression,  which  is  still  more  clearly  brought 
out  by  the  curves  of  Figs.  17  and  18.  With  copper  rods, 
under  the  same  conditions  of  frequency  and  density  of  mixture, 
the  addition  of  the  same  inductance  produced   a  similar  diver- 
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gence  in  the  curves  of  Fig.  11  at  aboul  tlie  same  current, 
but  both  non-inductive  and  inductive  curve-  now  show  a 
flattening  beginning  at  about  200  volts  as  the  voltage  is  lowered. 
Both  curves  are  remarkably  deflected  between  50  and  UK)  volts, 
and  again  at  the  higher  voltages.  There  is  clearly  some  critical 
condition  introduced  by  the  use  of  alternating  current  in  all 
these  cases,  or  rather  a  third  factor  of  equal  importance  with 
voltage  and  current.  The  influence  of  inductance  on  the  iron 
curve  further  suggested  that  time  might  be  this  factor,  and  that 
the  shape  of  the  curves  might  be  greatly  affected  by  the 
frequency  of  the  current. 

Frequency  is  not,  how- 
ever, the  only  important 
factor,  for  the  currents  in 
Figs.  10  and  11,  although 
similar,  are  not  identical, 
and  the  difference  is  still 
further  brought  out  in 
Fig.  12  for  nickel  poles. 
The  currents  here  are  less 
than  for  either  iron  or 
copper,  and  so  differ  from 
the  results  with  direct  vol- 
tages. There  is  also  in  this 
case  a  remarkable  sensi- 
tiveness to  the  composition 
of  the  gas.  Curve  A  of 
percentageofgasinair   "  Fig.  12  is  for  coal-gas,  the 

Fig.  13.— Variation  of  Alternating  Ignit-  analysis  of  which  is  given 

ing    Current,     with     Strength     of  .       c      ,.  Q.        n  D 

Mixture.      200  Volts.      40  Periods.  m    section    {£).       Lurve    ti, 

Nickel  Poles.    (See  page  37. )  taken  during  the  coal  strike 

when  using  gas  very  largely  composed  of  water-gas,  shows  that  in 
this  case  larger  currents  were  required  for  ignition.  The  calorific 
value  of  the  gas  was  very  little  reduced,  but  the  proportion  of 
higher  hydrocarbons  no  doubt  was.  The  currents  with  iron  and 
copper  poles  were  not  affected  by  the  change,  and  one  is  led  to 
suggest  that  the  well-known  catalytic  action  of  nickel  on 
methane  in  the  presence  of  hydrogen  had  some  influence  on  the 
result. 

On  the  flat  part  of  the  curve  of  Fig.  12  the  current  is  little 
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affected  by  voltage.  The  portion  between  120  and  200  volts  was 
therefore  suitable  for  the  examination  of  the  influence  of  change 
of  percentage  of  gas  with  alternating  current  similar  to  that 
recorded  in  Fig.  7  for  direct  currents.  The  results  are  given  in 
Fig.  13,  and  it  is  now  seen  that  the  characteristic  flattening  at  the 
bottom  of  the  curve  formerly  obtained  is  nearly  obliterated  in  the 
case  of  methane,  and  entirely  so  in  coal-gas.  This  may  be  inter- 
preted as  showing  that  the  time  element  is  now  predominant,  and 
that  it  is  the  relation  between  the  frequency  of  the  current  and 
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600 
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Fig.  14.  —  Alternating  Igniting  Currents  for  Methane.     9*36-per 
cent.  Mixture.     40  Periods  per  Second.     Iron  Poles. 

the  time  of  explosion  which  is  here  important.  The  curves  of 
Fig.  13  approximate  to  parabolas,  and  that  of  coal-gas  might  well 
be  taken  for  the  "  time  of  explosion  "  itself. 

Before,  however,  examining  further  the  influence  of  fre- 
quency, the  trials  were  repeated  in  methane.  The  curves  of 
Fig.  14  for  this  gas  with  iron  poles  are  of  the  same  type  as  those 
for  copper  and  nickel  poles  in  coal-gas,  but  the  flattening  is 
prolonged  to  much  higher  voltage. 
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The  practical  significance  of  this  is  shown  by  its  influence 
on  the  ratio  of  the  least  igniting  currents  in  methane  and  coal- 
gas,  also  given  in  Fig.  12.  With  alternating  currents  at  working 
frequencies  fire-damp  begins  to  be  safer  than  coal-gas  at  voltages 
above  200,  the  ratio  rising  to  as  much  as  81  between  800  nnd 
1,000  volts. 

AMPERES  itt'ai 

\\  it h  copper 
poles  (Fig.  15)  and 
at  low  voltage,  the 
currents  are  rather 
greater  than  with 
iron  ;  at  the  higher 
voltages  they  arc 
lower,  but  the 
curves  are  very 
similar  in  shape. 
The  difference  be- 
tween these  and 
nickel  (Fig.  16)  is 
remarkable.  Both 
with  coal-gas  and 
methane  the  ignit- 
ing currents  are 
much  lower  with 
nickel  than  with 
iron  or  copper 
poles.  This  is 
more  clearly  the 
case     at    voltages 
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15.  —  Alternating     Igniting     Currents     for 
Methane.     9 '36-per  cent.  Mixture.     40  Periods    active 
per  Second.     Copper  Poles.  ju 


to 


500,  the 
at  which 
ionization 
the    hig-h- 


voltage  gradient  across  the  incipient  arc-gap  is  the  controlling 
factor  in  starting  ignition.  The  flat  part  continues  to  higher 
voltages  in  methane  than  in  coal-gas,  as  in  the  previous  cases. 

(8)  Least  Igniting  Currents  at  Various  Frequencies. — As  pre- 
viously mentioned,  the  initial  period  of  induction  always 
recorded    in    experiments    on    gaseous    explosions    provides    an 
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explanation  of  the  influence  of  frequency  on  ignitions  of  the 
kind  considered.  The  full  "time"  of  explosion  is  rarely  less 
than  005  second,  and  the  period  of  induction  is  generally  of  this 
order.  When  the  contacts  are  separated,  the  arc  which  is  formed 
has  to  restart  itself  across  the  gap  after  passing  through  its  zero 
value,  and  unless  the  air  is  being  strongly  ionized,  a  small  gap 
suffices  to  prevent  the  arc  from  restarting.  If  the  break  begins 
when  the  current  is  just  passing  through  zero  value,  there  will 
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Fig.  16.— Alternating  Igniting  Currents  for  Methane.    936-per 
cent.  Mixture.     40  Periods  per  Second.     Nickel  Poles. 

be  no  arc  at  all;  if  at  a  crest  or  maximum  value,  the  arc  is 
greatest  at  the  start,  but  is  falling  as  the  poles  are  separated  ; 
and,  unless  the  initial  current  is  sufficient  to  have  strongly 
ionized  the  gap,  the  current  on  reaching  zero  will  be  unable  to 
re-form  the  arc  in  the  opposite  direction.  The  most  favourable 
point  in  the  cycle  for  the  break  to  take  place,  in  order  that  an 
arc  should  be  formed  with  minimum  energy,  is  on  the  rising  side 
of  the  current  wave. 
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It   is  evident  that  at  the  lowest  circuit  roltages  the  current 

must  be  large  in  order  to  cause  ignition  by  the  liberation  of 
a  greater  number  of  ions  from  the  material  of  the  pole.  When, 
however,  the  maximum  voltage  gradient  approaches  40,000  per 
centimetre,  as  it  does  on  a  500-volt  system  at  0017-centimetre 
length  of  arc — that  is,  within  a  third  of  a  period  at  a  frequency  of 
40 — the  arc  will  be  maintained  whatever  the  current  may  be,  and 
small  currents  then  ignite  the  gas.  At  voltages  between  these 
limits  of  ionization  by  large  currents  on  the  one  hand,  or  high 
voltage  on  the  other,  the  igniting  current  must  be  controlled 
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Fig.  17. — Approximation  to  the  Curves  of  Alternating 
Igniting  Currents.  Ordinates  inversely  pro- 
portional to  Product  of  Voltage  and  Time  of 
Duration  of  Arc, 

by  both ;  and  since  it  has  been  shown  that  there  is  in  the  case 
of  methane  an  evident  relation  between  duration  of  arc  and 
current  required  for  ignition,  the  simplest  expression  taking 
account  of  duration  and  voltage  is  that  the  current  is  inversely 
proportional  to  the  product  of  voltage  and  time  of  duration. 
Fig.  IT  has  been  drawn  from  the  curves  of  Fig.  6,  having  for 
ordinates  the  reciprocal  of  the  product  of  voltage  and  time  of 
duration  of  arc ;  and  it  will  be  seen  that  there  is  a  close 
similarity  between  the  curve  for  nickel  and  that  of  the  actual 
igniting  currents.        The  curves  for   iron   and  copper   are  also 
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of  interest,  showing  as  they  do  the  dip  observed  first  in  Fig. 
10  for  iron,  and  to  a  less  degree  in  Fig.  11  for  copper.  The 
reason  why  this  type  of  curve  is  not  obtained  from  direct- 
current  arcs  is  that  voltage  is  there  the  controlling  factor,  as 
shown  by  the  approximation  of  Figs.  2  and  3  to  hyperbolas. 
The  influence  of  the  alternation  of  the  current  can,  in  fact,  be 
regarded  as 
of  a  time-filter  or 
screen  which  re- 
tards the  influ- 
ence of  voltage 
and  brings  out 
that  of  time  of 
duration  of  the 
arc. 

In  order  to  ex- 
amine the  actual 
influence  of  frequ- 
ency, the  following 
experiments  were 
made.  Good  sine 
wave  -  forms  were 
available  from 
large  machines  at 
frequencies  of  20, 
40j  and  80  periods 
a  second,  and  the 
various  voltages 
were  obtained  by 
grouping  a  series  of 
3-  and  2i-killowatt 
transformers  as  de- 
sired. This  point 
is  mentioned,  because  of  the  difficulties  experienced  at  first  of 
keeping  the  voltage  the  same  during  and  after  contact :  voltage- 
drop  in  the  circuit  disturbs  the  position  of  the  points  on  the 
curves.  The  trials  were  made  in  9-36-per  cent,  mixtures  of 
methane  and  air,  with  small  iron  poles,  and  non-inductive  cir- 
cuits throughout.  The  results  are  given  in  Fig.  18.  The  influ- 
ence of  increase  of  frequency  in  raising  the  least  igniting  current, 
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18. — Influence  of  Frequency  on  Igniting  Cub- 
rent  in  a  936-per  cent.  Mixtcre  of  Methane 
and  Air.     Iron  Poles. 
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when  the  frequency  is  low,  is  verj  marked:  there  appears  to  be 
a  critical  point  between  10  and  50  periods  and  at  about  KM)  volts. 
The  figures  are  given  in  Table  IX.  for  more  readj   comparison. 


Table  IX. — Inkli  bncb  of  Frequency  on  Least-iunition  Currents. 
Methane,  9'36-per  cent.     Atmospheric  Pbkbst  be. 


Frequency    . . . 

20 

40 

60 

80 

Volts. 

50 

Amperes. 
8-00 

Ampi-ri's 

8-50 

Amperes. 

Ampin  s 

100 

3-80 

5  00 

140 

15  00 

200 

3  00 

3-30 

120 

1400 

400 

2-20 

3  25 

6  5 

11-50 

600 

070 

3  00 

5  0 

9  60 

800 

035 

2  00 

4  0 

8-00 

1,000 

0-25 

0  40 

0  3 

5-75 

1,200 

0-20 

0-25 

0-2 

1-40 

The  influence  of  this  is  most  noticeable  in  the  case  of  nickel, 
•which  both  in  shape  and  relative  position  in  the  curves  of  Fig. 
18  agrees  in  general  with  the  experimental  currents.  The  first 
approximation  to  the  direct-current  curves  of  Fig.  2  is  current 

I   oc   y,  and  to  the  alternating-current  curves  of  Figs.  10  to  18 
1 


I  a 


VS" 


It  is  probable  that  the  fact  of  alternation  has  less  influence 
with  longer  periods  of  induction.  This  can,  in  fact,  be  shown 
experimentally  by  working  with  very  dilute  mixtures  in  which 
the  time  of  explosion  is  much  longer.  Using  a  6'5-per  cent, 
mixture  of  coal-gas  and  air,  the  curves  of  Fig.  19  were  obtained, 
at  frequencies  of  40  and  80,  and  it  is  now  seen  that  the  lower- 
frequency  curves  are  approaching  the  limit  of  the  direct-current 
type,  whilst  the  higher  have  all  the  characteristics  of  the  alter- 
nating-current type  under  discussion. 

It  may  be  concluded  that  when  the  duration  of  an  arc  ap- 
proaches the  period  of  induction  of  a  gaseous  mixture,  ignition 
becomes  increasingly  difficult. 

All  the  foregoing  results  are  for  currents  in  circuits  opened 
by  a  single  clean  break. 
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(9)  Influence  of  Physical  Actions  in  the  Poles. — If  explosive 
ignition  is  controlled  by  ionization  in  the  immediate  neighbour- 
hood of  the  spark,  there  should  be,  in  addition  to  the  influence 
of  the  gas,  some  relation  between  the  physical  properties  of  the 
wires  which  affect  the  flow  of  energy,  either  electrical  or  ther- 
mal, to  it.  The  three  which  may  clearly  have  influence  are  the 
electrical  and  ther-    ..„„_ 

AMPERES 

mal  conductivities 
and  the  melting- 
point  of  the  metal, 
for  the  exposure  of 
fresh  surface  must 
depend  upon  the 
last.  Regarding 
ionization  as  rela- 
tively proportional 
to  the  current  pass- 
ing in  the  spark, 
the  least  current 
should  be  directly 
proportional  to  the 
resistivity  of  the 
metal,  for  the  flow 
to  the  surface  ex- 
posed through  the 
action  of  the  arc 
must  experience 
the  same  resist- 
ance as  the  normal 
steady  current. 

The  extinguish- 
ing influence  of 
cold  metal  sur- 
faces on  flame 
is  well  known.  We  may,  then,  as  a  first  approximation,  take 
the  required  current  to  be  directly  proportional  to  thermal  con- 
ductivity. In  the  same  way  the  higher  the  melting  point  is,  the 
greater  the  current  should  be  to  expose  the  same  area  of  fresh 
surface ;  and  Wullner  and  Lehmann's  observation  that  ignitions 
occurred    at    the    melting-point    indicates    a    close    relationship 
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Fig.  19. — Alternating  Igniting  Currents  for  a 
6-5-per  cent.  Mixture  of  Coal-gas  and  Air. 
•40  and  80  Periods.     Iron  Poles. 
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between  them.  The  products  <>!  these  three  are  given  in  Table 
\.,  and  it  will  be  3een  thai  their  order  of  magnitude  is  thai  oi 
the  positions  of  the  curves  in  Fig.  2  a1   medium  voltages.     In 

order  to  compare  them  more  closely,  it  is  necessary  to  find  points 
on  two  curves  the  ordinates  of  which  are  proportional  to  two  of 
these  products,  and  to  observe  the  position  of  the  third. 

Table  X. —Physical  Constants  op  Poles. 


Matnial. 

Resistivity, 
P 

Thermal 
Conductivity, 

Melting-point, 
M. 

Degs.  Cent. 

MTp 
x  10  ,: 

Ratios 

Iron 

-6 

19-9  x   10 

0115 

1,515 

344 

216 

Nickel 

11-8  *   10 

0  14-2 

1,435 

241 

151 

Copper 

1-6  x   10 

0-918 

1,084 

159 

100 

The  ratios  of  the  three  products  for  copper,  nickel,  and  iron 
are  1,  1'51,  and  2T6  respectively.  This  is  the  seq-uence  found 
in  coal-gas  with  direct  currents  (Fig.  2),  and  the  point  where  the 
ratio  of  copper  to  iron  is  2T6  is  at  60  volts.  The  ratio  there  for 
nickel  is  T6,  the  currents  being:  copper,  0'8 ;  nickel,  1"3 ;  iron, 
175  amperes.  This  approximate  numerical  agreement  can  at  the 
best  be  little  more  than  accidental,  considering  the  assumptions 
made  ;  but  that  the  order  of  the  three  metals  is  the  same  as  above 
possibly  points  to  a  simple  relation  of  the  kind  suggested.  In 
the  above  the  diameter  of  the  nickel  rod  was  less  than  that 
of  the  others,  although  all  were  small;  the  current  should, 
therefore,  have  been  less  rather  than  greater  than  the  calcu- 
lated value.  The  possibility  of  catalytic  action  has  also  to  be 
considered. 

TVith  regard  to  the  gas,  ignition  is  probably  a  question  of 
intensity  of  ionization  in  the  first  place,  and  secondly  of  the 
speed  of  diffusion  of  ions  into  the  gas.  The  difference  between 
the  ignition  of  coal-gas  and  methane  is  no  doubt  partly  caused 
by  the  presence  of  hydrogen  in  the  former.  O.  TV.  Richardson 
has  shown*  that  "  the  energy  of  the  ions,  both  positive  and 
negative,  emitted  by  hot  metals  is  the  same  as  that  of  a  molecule 
of  gas  at  the  temperature  of  the  metal.''       In  the  case  of  the 

*  Philosophical  Magazine,  series  6,  190S,  vol.  xvi. ,  page  915. 
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break-spark,  the  activity  of  ionization  must  be  much  more  in- 
tense than  this,  in  order  that  a  volume  sufficient  to  maintain 
self-ignition  should  be  ignited  by  so  small  a  source. 

Ionization  by  a  rays  has  been  shown  by  Prof.  Bragg  to  be 
greater  in  pentane  and  ethylene  (constituents  of  coal-gas)  than  in 
methane  or  air,*  and  with  a,  /3,f  and  yj  rays  it  is  from  four  to 
five  times  greater.  This  is  in  itself  sufficient  to  account  for 
the  observed  difference  in  sensitiveness  to  ignition  of  coal-gas 
and  methane  by  any  means,  such  as  an  electric  spark,  which 
gives  rise  to  direct  ionization. 

In  conclusion,  it  may  be  said  that,  for  the  same  voltages,  the 
ignition  of  gaseous  mixtures  by  direct  currents  would  appear  to 
depend  chiefly  upon  the  material  of  the  poles,  and  ignition  by 
alternating  currents  upon  the  nature  of  the  gas. 

(10)  Summary. — The  results  are  in  three  groups,  the  first 
dealing  with  the  influence  of  direct-current  break-sparks  on 
ignition  ;  the  second  with  the  change  in  the  least  igniting  cur- 
rent produced  by  altering  the  proportions  of  gas  and  air ;  the 
third  with  ignitions  by  alternating  current,  and  the  influence  of 
frequency.  Direct  currents  are  very  approximately  proportional 
to  the  reciprocal  of  the  voltage.  Methane  is  not  so  readily 
ignited  as  coal-gas  in  mixtures  of  the  same  percentage,  but  in 
the  most  explosive  mixtures  the  difference  is  small.  The  ignit- 
ing currents  are  found  to  be  rising  linear  functions  of  the  diam- 
eter of  the  rods,  the  rate  of  change  with  diameter  being  the  same 
in  each  case.  The  energy  of  the  least  spark  to  ignite  gas  is  found 
to  be  about  0"1  joule.  The  time  of  duration  of  the  spark  at  first 
increases,  then  decreases,  and  rises  again  with  the  voltage.  The 
influence  of  varying  the  proportions  of  the  gas  and  air  is  very 
marked.  The  igniting  currents  for  coal-gas  and  methane  have 
in  each  case  the  same  type  of  transition,  which  can  be  accounted 
for  by  regarding  the  result  as  the  combined  effect  of  the  ''time 
of  explosion "  and  the  dilution  of  the  explosive  mixture  by 
excess  of  either  constituent.     There  is  a  great  difference  between 

*  "  On  the  Properties  and  Natures  of  various  Electric  Radiations,"  by  W.  H. 
Bragg,  Philosophical  Magazine,  series  6,  1907,  vol.  xiv.,  page  429. 

t  "  The  Ionization  Curve  of  Methane,"  by  W.  H.  Bragg  and  W.  T.  Cooke, 
ibid. ,  page  425. 

X  "  On  the  Ionization  of  Various  Gases  by  a-,  /3-,  and  y-Rays,"  by  R.  D. 
Kleeman,  Proceedings  of  the  Royal  Society  of  London,  series  a,  1907,  vol."  lxxix. , 
page  220. 
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alternating  and  direct-igniting  currents,  the  former  having  much 
bighei  values  and  a  remarkable  curve  of  variation  wit  1 1  voltage 
This  is  show  ti  t<t  depend  upon  the  frequency,  period  of  Induction, 
and  voltage,   ignition  being  much   more  difficult  at   the  bigher 
frequencies  used. 

It  follow-  thai  the  use  of  low-voltage  alternating  currents 
for  signalling  purposes  gives  a  much  greater  margin  <>l  safety 
than  is  possible  in  direct-currenl  working. 


Mr.  W.  C.  Mountain  (Newcastle-upon-Tyne)  said  that  the 
paper  was  most  interesting,  and  would,  he  thought,  be  of  con- 
siderable  service;  he  wished,  however,  that  Dr.  Thornton  had 
condensed  it  into  some  definite  formula  as  to  what  was  really 
safe  and  what  was  not  safe  in  a  pit.  It  appeared  that  a  4-per 
cent,  mixture  of  fire-damp  or  6  per  cent,  of  coal-gas  could 
not  he  exploded  by  either  alternating  or  continuous  current. 
Dr.  Thornton's  last  experiment  was  interesting,  because  it 
seemed  to  show  that  a  continuous  current  was  a  more  explo- 
sive factor  than  an  alternating  current.  That,  however,  was 
a  point  which  really  did  not  concern  them  very  much,  because, 
at  any  rate  in  any  large  transmission  scheme  nowadays,  they 
did  not  use  continuous  current  except  in  older  installations, 
which  were,  of  course,  of  small  capacity  and  also  of  compara- 
tively low  voltage.  He  had  made  some  experiments  some  b'  or  7 
years  ago  in  connexion  with  the  new  Home  Office  rules,  and  he 
found  then  that  it  was  almost  impossible  to  explode— in  fact,  he 
could  not  explode — a  mixture  of  6  per  cent,  of  coal-gas  and  air, 
although  he  had  placed  an  electric  motor  in  a  box  which  con- 
tained that  mixture,  and  had  run  it  sparking  as  badly  as  was 
possible.  He  convinced  himself  that  in  any  kind  of  mixture 
in  which  electricitj'  was  likely  to  he  used  in  a  pit,  it  was  about 
as  safe  as  it  could  possibly  be.  Of  course  there  were  occasions, 
he  assumed,  when  they  might  get  more  explosive  mixtures  than 
that,  but  he  understood  that  regulations  existed  whereby  men 
were  withdrawn,  and  electrical  machinery  had  to  be  stopped 
running,  before  they  got  a  mixture  of  gas  and  air  approaching 
those  used  by  Dr.  Thornton  in  his  experiments.  He  thought 
that  the  conclusion  to  be  drawn  was  very  much  in  favour  of  the 
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extended  use  of  electricity  in  mines.  The  fear  of  explosions — 
at  any  rate,  with  properly-installed  apparatus  and  machinery,, 
and  particularly  modern  switch-gear — had  heen  grossly  exagger- 
ated, and  Dr.  Thornton's  experiments,  in  his  opinion,  went  to 
prove  conclusively  that  there  was  no  valid  objection  to  the 
extended  application  of  electricity  in  any  kind  of  mixture 
in  which  men  were  expected  to  work,  or  even  permitted  to 
work. 

Dr.  W.  M.  Thorxtox  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  the  experiments  were  devoted  almost  exclusively 
to  signalling  circuits,  but,  of  course,  the  same  conclusion  would 
apply  to  others. 

Mr.  Eobert  Xelsox  (H.M.  Electrical  Inspector  of  Mines, 
London)  said  that  Dr.  Thornton  must  have  devoted  a  great  deal 
of  time  to  his  paper,  in  view  of  the  large  number  of  experiments 
that  he  had  made,  and  the  members  were  certainly  indebted  to 
him  for  some  interesting  results.  All  the  results  were,  however, 
qualified  hx  the  statement  in  the  paper  to  the  effect  that  "  When 
open  sparking  does  occur,  it  is  generally  in  excess  of  the 
minimum  values  found  here."  That  was  to  say,  that  Dr. 
Thornton  did  not,  apparently,  claim  that  one  might  have  open 
sparking  without  fear  of  consequences ;  except,  possibly,  on 
signalling  circuits.  He  (Mr.  Xelson)  had  certainly,  until  then, 
been  a  believer  in  the  statement  made  on  the  first  page  of  the 
paper — that  all  visible  sparks  might  be  looked  upon  as  dangerous. 
He  had  always  thought  that  any  visible  spark  would  ignite  an 
explosive  mixture  of  gas,  but  Dr.  Thornton  had  clearly  demon- 
strated that  such  was  not  the  case  :  they  had  seen  some  very 
intense  sparks,  and  yet  the  gas  was  not  ignited.  He  observed 
that  Dr.  Thornton's  method  of  making  the  spark  was  by  separat- 
ing two  rods,  and  that  it  was  claimed  that  the  velocity  of  separa- 
tion was  more  or  less  constant.  Might  he  ask  whether,  if  that 
velocity  had  been  increased,  it  would  have  had  any  effect  on  the 
experiments'?  Would  they  have  a  fresh  set  of  results  for  a 
quicker  break,  or  a  slower  break,  as  the  case  might  be,  because 
they  all  knew  that  a  quick-break  switch  made  much  less  spark 
than  a  slow-break  switch. 

In    another   part   of   the   paper    Dr.    Thornton    had    given    a 
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table  from  which  he  (Mr.  Nelson)  gathered  thai  even  with  a 
currenl  of  20  amperes  he  was  iin;ili]<>  in  -mnr  rases  to  ignite  gas, 
and  the  statemenl  was  made  that  no  ignition  look  place  at  the 
highesl  currenl  thai  could  be  used  "  withoul  burning  the  con- 
tacts badly."  It  was  very  surprising  to  hear  that  they  could 
burn  metal  away,  and  yet  not  ignite  the  gas  in  the  tube.  He 
would  also  like  to  ask  Dr.  Thornton  whether  lie  could  explain 
what  he  (Mr.  Nelson)  had  himself  seen  in  South  Wales.  A 
small  explosion  (which  was  afterwards  proved  to  have  been 
caused  by  an  electric  bell)  occurred  at  a  colliery;  and,  in 
order  to  assist  those  investigating  the  accident  to  come  to  a 
definite  conclusion  as  to  the  point  of  origin,  some  experi- 
ments were  conducted  in  one  of  the  mine  rescue-stations  in 
South  "Wales.  Among  other  experiments  endeavours  were 
made  to  ignite  a  mixture  of  coal-gas  and  air  from  very  low- 
volt  aye  circuits,  and  without  any  inductance  in  the  circuit. 
Secondary  batteries,  giving  about  2  volts  and  multiples  of  2 
volts,  and  bare  iron  wires  were  used.  The  experimenter  put 
his  hand  inside  the  gas-chamber,  and  scraped  an  old  file  across 
the  wires,  just  as  men  were  in  the  habit  of  doing  on  haulage- 
roads.  With  4  volts  direct  current  they  succeeded  in  igniting 
an  explosive  mixture  of  coal-gas  and  air.  Later,  with  15  volts 
alternating  current  at  50  periods  they  were  successful  in  igniting 
gas,  but  only  after  a  prolonged  attempt.  Those  experiments 
were,  however,  much  cruder  than  Dr.  Thornton's — no  attempt 
was  made  to  measure  the  amperes.  He  should  have  gathered 
from  Dr.  Thornton's  paper  that  it  would  be  impossible  to  ignite 
gas  with  15  volts  alternating  current.  They  had  endeavoured, 
in  their  case,  to  get  what  they  considered  to  be  the  most  explo- 
sive mixture  of  coal-gas  and  air.  Dr.  Thornton,  in  his  paper, 
said  that,  as  regarded  signalling  apparatus  :  "  It  would  appear  to 
be  impossible  to  ignite  even  the  most  explosive  mixture  of  fire- 
damp and  air  by  single-break  sparks."  He  (Mr.  Nelson) 
thought  the  importance  of  that  sentence  rested  in  the  word 
*'  single."  Might  he  ask  Dr.  Thornton  whether  if  one  made  a 
quick  succession  of  break-sparks,  such  as  were  made  when  a  man 
was  signalling  in  a  haulage-road,  with  an  old  knife  or  a  file 
-across  iron  wires,  one  would  get  results  similar  to  those  which 
he  had  placed  before  them?  Dr.  Thornton  mentioned  that  a 
*'  typical    mining    signalling    circuit"    connected    through    the 


DISCUSSION— IGNITION    OF    COAL-GAS    BY    ELECTRIC    AECS.  49 

explosion-chamber  failed  to  ignite  the  most  explosive  mixture  of 
coal-gas  and  air  when  the  contact  was  broken  in  the  mixture 
He  would  like  to  ask  Dr.    Thornton  whether  he  merely  tried 
breaking  the  contact,  and  not  a  quick  succession  of  makes  and 
breaks.     Also,  what  was  the  voltage  of  the  circuit  in  that  case? 

Prof.    Henry    Louis    (Armstrong    College,    Newcastle-upon- 
iyne)  said  that  they  ought  to  congratulate  Dr.  Thornton  upon 
giving  them  one  of  the  most  useful  of  all  the  papers  that  he  had 
yet  put  before  them,  and  he  thought  that  the  results  were  likely  to 
prove  of  very  great  interest  and  value.     He  would  like  to  say  a 
few  words     not  so  much  in  criticism  of  this  particular  paper  as 
of  the  method  that  Dr.  Thornton  had  used  in  it.     He  had  called 
it  the  'statistical  »  method,  which  was  a  very  good  name,  and  he 
(Prof.  Louis)  would  adopt  it  in  discussing  it.   Dr.  Thornton  was 
not  the  originator,  nor  was  he  by  any  means  the  only  observer 
who  had  used  that  method,  which  was  a  very  favourite  one  with 
experimenters  on  this  and  similar  subjects,  and  he  (Prof.  Louis) 
had  for  some  time  been  waiting  for  an  opportunity  of  raisin^  a 
discussion  on  the  subject.     He  was,  therefore,  using  Dr   Thorn- 
ton, through  his  present  paper,  as  a  peg  on  which  to  hang  his 
remarks.     His  point  was  this:  Dr.   Thornton,   or  anybody  else 
using  the  statistical  method,  would  work  with,  say,  two  different 
mixtures    or  two  different  electrical  pressures,  or^  in  some  other 
way  two  different  sets  of  conditions.  He  would  perhaps,  in  one 
case    get  a  succession  of  ten  sparks,  and  then  an  explosion     In 
another  case  twenty  sparks,  and  then  an  explosion.    And  then  he 
would  deduce  that  the  first  set  of  conditions  was  more  dangerous' 
than  the  second.     That,  he  thought,  was  a  fair  description    in 
rough   terms,   of  what   Dr.    Thornton    called   the    "statistical" 
method.   He  (Prof.  Louis)  could  not  see  that  that  was  a  sound  and 
scientific  way  of  working.     They  could  not  help  admitting  that 
if  conditions    were    identically   the    same    in    two    experiments, 
identical  results  would  follow.     If,  then,  out  of  ten  experiments 
nine  did  not  cause  an  ignition  and  the  tenth  did,  he  thought  that 
he  was  justified  in  saying  that  there  was  a  difference  in  the  con- 
ditions of  the  first  nine  and  of   the   last   experiment.       Seeing 
that     if   the   conditions    were   identically   the   same,    the   result 
must  be  the  same.     Surely  what  was  actually  measured  was  not 
the  relative  danger  or  the  safety  of  the  two  sets  of  experiments 
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Imi    the   Liability    to  variation   of  the  conditions  of  the  experi- 
ments,  or,   in   other   words,   the  accuracy   of  the  experimenter 
himself.        In  the  one  case,   and   in   the  other  case,   if   he  had 
got   bis  conditions  identically  the  same,  identical  results  would 
follow.      The  results  which   had   heen   postulated  could  surely  be 
interpreted  to  mean  that  in  the  first  set  of  conditions  the  operator 
had  been  experimenting  Less  carefully:    he  had  been  getting  a 
greater  range  of  variability  in  one  or  other  of  the  conditions  of 
the  experiments,  rather  than  that  the  worse  results  were  due  to 
the    known    conditions.   The    only   other   explanation   which    he 
thought  could  be  given  was  that  the  previous  nine  or  nineteen 
flashes,  as  the  case  might  be,  had  had  an  actual  effect  upon  modi- 
fying the  conditions  of  the  experiment.   Could  Dr.  Thornton  say 
that,  in  such  a  case  as  he  had  taken,  the  first  nine  flashes  had  not 
changed  the  chemical  or  the  physical  condition  of  the  gaseous 
mixture,  had  not  changed  its  temperature,  or  had  not  changed 
its   pressure?     They  must  have   done   something,    otherwise   he 
maintained  that  the  tenth  experiment  could  not  have  produced 
the  explosion.   In  his  opinion  this  uncertainty  was  a  very  great 
blot  on  the  statistical  method.   If  the  cause  of  the  explosion  was 
an  accidental  irregularity  in  the  work  of  the  experimenter  him- 
self,  then  that  accidental  irregularity  might  just  as  well  have 
occurred  at  the  first  attempt  as  at  the  tenth  or  the  twentieth,  and 
in  that  case  the  statistical  method  was  surely  not  a  very  safe  one 
to  trust.   If  the  explosion  was  due  to  the  possibility  of  changes  in 
the  chemical  or  physical  nature  of  the  materials  experimented 
upon,  then  obviously  some  fact  was  introduced  which  required 
further  investigation.    He  quite  agreed  that  the  upper  and  lower 
limits  of  explosibility  could  be  defined  by  such  a  method  as  this ; 
but  he  held  that  within  these  limits  the  statistical  method  gave  no 
information.       If  an  electric  spark  were  passed  through  a  given 
gaseous  mixture,  and  no  explosion  occurred,  he  maintained  that 
this  precise  mixture  was  absolutely  safe  from  explosion  bj-   an 
identical  electric  spark,  all  other  conditions  remaining  the  same, 
and  that  the  only  inference  that  could  be  legitimately  drawn, 
supposing    that    the    experimenter    repeated    (or    attempted    to 
repeat)  the  experiment,  and  then  obtained  an  explosion,  was  that, 
the  experimenter  had  failed  to  reproduce  exactly  the  previous 
conditions.        He   took   it,    therefore,    that    all    these   statistical 
methods  were  open  to  very  considerable  doubt.     As  he  had  said 
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before,  his  criticism  was  directed  not  to  the  individual  paper, 
but  to  the  method  which  had  been  used  in  it  as  well  as  in  so 
many  others.  He  would  be  very  pleased  indeed  if  Dr.  Thornton 
could  throw  some  light  on  the  scientific  value  of  the  statistical 
method  in  the  face  of  the  above  criticism. 

Mr.  J.  H.  Merivale  (Acklington)  said  that  he  would  like  to 
know  what  they  could  learn,  from  a  practical  point  of  view, 
from  Dr.  Thornton's  experiments.  He  would  like  to  ask  him 
whether  lie  drew  from  the  experiments  that  he  had  made  the  con- 
clusion that  they  need  not  be  quite  so  particular  in  the  safeguards 
which  the  Home  Office  called  for  in  their  coal-mines  regulations 
and  electrical  rules. 

Prof.  P.   Phillips  Bedsox  (Armstrong  College.   Newcastle- 
upon-Tyne)  said  that  there  were  many  chemical  points   in  the 
paper  which  struck  him,  and  he  expected  many  more  would  be 
revealed  to  him  by  careful  study.       He  would  like  to  say  one 
thing  in  connexion  with  the  paper,  and  that  was  on  the  point 
which  had  just  been  raised  by  Prof.  Louis.     The  mode  of  experi- 
mentation which  Dr.  Thornton  had  adopted  was  very  interesting 
indeed,   but  it  was,  he  thought,  looking  at  it  from  a  chemical 
point  of  view,  one  which  carried  with  it  certain  errors.     There 
was  no  doubt  in  his  mind,  or  there  appeared  very  little  doubt, 
that  where  they  had  a  mixture  of  marsh-gas  (commonly  called 
methane)  and  air,  and  a  spark  was  passed  through  that  mixture, 
and   no  explosion  resulted,    or   any   vivid   evidence   of  chemical 
change,  there  might  still  have  been  a  chemical  change.      Such 
changes  might  be  very  small;    but  then,  in  this  question,  they 
were  dealing  with  the  influence  of  very  minute  factors.    'They 
were  dealing  with  "  ions"  and  particles  sent  off  from  the  metals, 
and  whilst  those  might  be  very  small,  they  were  centainly  factors' 
If  they  took  a  case  where  they  sparked  a  mixture,  say,  nineteen 
times,  and  the  twentieth  time  it  exploded,  unless  the  experiment 
were  repeated  witli  a  new  mixture  he  thought  that  the  twentieth 
spark  was  applied,  not  to  the  original  mixture,  but  to  one  which 
they  had  produced  by  their  previous  nineteen  sparks.     Even  with 
marsh-gas  and  air  they  might  have  various  stages  of  combustion, 
and  so  he  would  imagine  it  quite  possible  that  after  the  nineteen 
sparks,    or   by   the    nineteen    sparks,    they   had    converted    their 
marsh-gas  into  some   other  substance  which   was   more  readilv 
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ignited  than  the  gas  itself.  It  also  appeared  to  him,  From  a 
chemical  poinl  of  view,  thai  this  matter  required  some  examina- 
tion, and  a  vri\  careful  examination  Prom  the  poinl  of  new  of 

pint'  chemistry.  They  wanted  to  know  something  of  the  com- 
position of  »-as  after  it  had  been  submitted  to  such  violent 
disturbances  as  those  described  in  the  paper.  Then  there  was  a 
point  with  which  Dr.  Thornton  had  dealt  in  connexion  with 
nickel  and  its  behaviour.  Nickel,  they  knew,  possessed  the 
property  of  combining  with  carbon  monoxide,  and  he  would  say 
that  they  might  expect  very  considerable  influence  due  to  the 
carbon  monoxide  in  the  coal-gas.  He  did  not  like  to  suggest 
future  work  for  Dr.  Thornton,  but  he  felt  compelled  to  do  so,  and 
that  was  that  he  should  repeat  his  experiments,  not  only  with 
marsh-gas  or  coal-gas  prepared  in  the  laboratory,  but  with 
natural  fire-damp.  In  his  opinion  there  was  a  great  variety 
amongst  the  natural  fire-damps.  He  was  convinced  that  fire- 
damp coming  off  from  some  of  the  coals  which  had  been  found 
by  previous  investigations  to  occlude  not  only  marsh-gas  but  the 
members  of  the  paraffin  series,  must  contain  such  hydrocarbons 
as  were  more  readily  inflammable,  and  a  smaller  proportion  of 
which  when  mixed  with  air  formed  a  more  violent  explosive  mix- 
ture than  marsh-gas  itself.  In  the  usual  analysis  of  fire-damp 
such  compounds  as  ethane  were  not  returned,  as,  owing  to  the 
large  proportion  of  methane,  tlieir  presence  would  scarcely  be 
appreciated  by  the  usual  methods  adopted  in  their  analysis.  Only 
after  the  removal  of  a  considerable  proportion  of  the  methane, 
did  the  analytical  results  show  reliable  evidence  of  the  presence 
of  the  higher  paraffins.  This  fact  was  borne  out  by  the  results 
of  the  investigations  of  the  gases  enclosed  in  coal-dust,  which 
be  had  laid  before  the  Institute  some  years  ago.  It  was  his 
intention  in  the  near  future  to  submit  this  question  to  a  further 
examination,  with  the  object  of  isolating  and  separating  such 
hydrocarbons  from  the  methane  with  which  they  were  asso- 
ciated. He  had  been  very  much  interested  in  Dr.  Thornton's 
paper,  and  he  hoped  that,  after  careful  study  of  it,  he  would  be 
able  to  propound  some  more  questions  to  him. 

Mr.  W.  C.  Mountain  asked  whether,  after  the  mixture  had 
changed  with  constant  breakings,  it  would  be  desirable  to  keep 
it  well  stirred  up,  in  which  case  the  results  might  be  more  satis- 
factory than  if  they  had  a  dense  mixture  of  unknown  character. 
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Dr.  Thornton  said  that  he  had  tried  that  method,  but  it  had 
made  no  difference. 

Mr.  C.  C.  Leach  (Seghill)  asked  whether  it  was  not  a  fact  that 
during  the  coal  strike  the  Newcastle-upon-Tyne  &  Gateshead 
Gas  Company  had  used  oil  with  which  to  make  their  gas,  instead 
of  coal. 

Dr.  ThOknton  replied  that  that  was  so ;  the  company  had  put 
a  lot  of  water-gas  in  and  had  enriched  it  with  oil-vapour. 

Eeplying  to  the  various  criticisms,  Dr. Thornton  said  that  he 
thought  that  the  point  Mr.  Mountain  had  raised  was  quite  a  good 
one.  The  currents  were  such  as  might  conceivably  be  got  in  a 
power-circuit  with  leakage,  so  that  it  would  really  apply  in  that 
case.  In  reply  to  Mr.  Xelson,  it  had  been  held  up  to  the  present 
that  any  visible  spark  would  fire  gas,  but  his  experiments,  if  they 
were  of  any  use  at  all,  would  correct  that  belief  ;  there  were  sparks 
which  did  not  fire  gas,  even  in  most  inflammable  mixtures.  With 
regard  to  quick  and  slow  break,  they  had  found  that  the  speed 
of  the  break  did  not  make  much  difference,  excepting  a  very 
slow  one,  what  they  called  a  "  scraping  "  break.  If  the  contacts 
were  joined  together,  and  drawn  apart  and  along,  then  they  did 
get  a  considerable  increase  in  the  risk  of  igniting  gas.  Whether 
they  broke  rapidly  or  slowly,  there  was  not  so  big  a  difference 
that  it  made  any  visible  alteration  in  the  curves.  With  regard 
to  the  interesting  case  in  South  Wales,  he  took  it  that  the  ignition 
there  was  first  at  the  sparking  contact  of  a  bell,  and  that  they 
went  on  with  the  other  experiments  for  their  own  satisfaction. 
]S'ot  having  an  ammeter,  they  did  not  know  what  current  there 
was,  but  he  would  not  have  thought  that  they  would  get  a  very 
big  spark  at  4  volts  from  cells.  To  obtain  an  ignition  at  that 
voltage,  he  thought  that  they  must  have  had  what  he  called  a 
"  maintained  "  spark — that  was,  not  a  break-spark — and  there- 
fore they  might  have  the  gas  fired.  If  they  drew  a  knife  along 
signal-wires  they  might  get  a  maintained  spark,  and  if  that 
was  the  case  and  was  always  done,  then  that  habit  should  be 
prevented.  He  would  like  to  suggest  to  Mr.  jNTelson  that  there 
was,  in  alternating  bell-circuits,  a  way  of  stopping  any  risk 
of  a  big  rush  of  current  such  as  he  had  described  :  that  was  by 
adopting  a  choking  coil,  so  that  not  more  than  three  or  four 
times  the  ordinary  signalling  current  could  pass. 
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In  reply  to  Prof.  Louis'  criticisms  of  the  statistical  method, 
ih;il  was  of  course  the  very  u  I)  c  of  the  subject.     It  was  the  first 
point  thai  they  bad  to  consider  when  they  began  the  experiments. 
He  would  not  have  attempted    them    if   be    had   thought    for  a 
moment  that  such  a  word  as  "  error  "  could  apply  to  the  method. 
He  was  convinced,  of  course,  that  it  did  not.      To  put  it  another 
way:   they  took  a  mixture,  and  a  current  of,  say,  3*25  amperes, 
and  found  that  whatever   they   did,    however   long   they   might 
spark  it  in  the  mixture,  they  got  no  ignition  whatever;  then  they 
took,  say,  3'5  as  against  325,  and  found  that  after  the  fiftieth,  or 
sixtieth,  or  eightieth  spark  the  gas  fired.    The  gas  had  become 
slowly  ionized  by  the  discharge  from  the  metal  of  the  contacts. 
At  3' 75   amperes  the  ignition  might  take  place  at  the  first  or 
second  contact.     Before   that   they    knew    nothing    about   what 
it  would  go  at — the  whole  subject  was  perfectly  open.     But  they 
had  now  obtained  two  factors— on   the  one  hand  no  ignition, 
and  on  the  other  ignition  after  a  certain  number  of  sparks.     He 
would  like  to  ask  anybody  who  criticized  the  paper,  where  was 
the  inaccuracy  in  saying  that  the  limiting  igniting  current  was 
somewhere  in  between  ?     There  was  no  inaccuracy :    it  was  the 
same  process  as  was  used  in  weighing ;    and  he  thought  that  if 
that  argument  went  out  as  a  criticism  of  the  statistical  method, 
it    would    be   a   wrong   criticism,    because  it   did   not  show   the 
care  taken  in  arriving  at  the  two  limiting  values  between  which 
they  arrived  at  their  results.        There  was   a  man   in   Brussels 
who   had   made  some   experiments,   and   who    had   come   to  the 
conclusion  that  if  after  fifty  sparks  the  mixture  did  not  ignite, 
it  should  not  be  taken   as   ignitable  at  the  current   used.     He 
(Dr.  Thornton)  thought  that  to  take  fifty  as  the  limiting  value 
was  what  he  should  be  rather  inclined,   from  his  own  experi- 
ments, to  regard  as  correct.     They  were  so  near  the  limit  that 
whether  it  went  in  50  or  80  sparks,  it  was  not  a  question  of 
inaccuracy  of  the  method  ;   it  was  a  question  of  a  slow  and  very 
small  change  in  the  gas. 

With  regard  to  Mr.  Merivale's  remarks,  he  understood  that 
the  Coal  Mines  Act  set  the  percentage  of  1|  per  cent.,  not  on 
the  ignition  of  the  gas,  because  everybody  knew  they  could  not 
fire  that,  but  on  the  influence  of  the  gas  on  coal-dust.  There 
was  one  thing  certain  :  it  had  been  known  for  many  years  that 
they  could  not  fire  a  4-per  cent,  mixture  of  gas  and  air,  and  that 
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could  not  Lave  been  in  the  mind  of  the  Home  Secretary  unless  as 
a  very  large  factor  of  safety.  But  it  was  known  that  even  \  per 
cent,  of  gas  would  effect  coal-dust  explosions,  and  therefore  he 
thought  that  they  were  quite  right  in  choosing  1^  per  cent,  as  a 
compromise. 

With  regard  to  what  Prof.  Bedson  had  said  of  the  catalytic 
action  of  nickel,  he  was  quite  sure  that  that  was  the  explanation 
of  the  peculiar  effects  with  nickel  poles ;  but  how  it  applied  to 
cases  of  solid  rods  was  doubtful.  He  would  have  liked  to  have 
experimented  with  fire-damp,  but  he  had  been  unable  to  collect 
a  quantity,  and  so  had  made  his  own  on  the  spot.  With  regard 
to  the  influence  of  the  higher  paraffins  in  the  natural  fire-damp, 
he  noticed  that  the  1886  Commission  on  Accidents  in  Mines 
found  4*25  per  cent,  as  the  limiting  value  in  the  work  that  they 
were  doing*.  Dr.  Garrett  had  one  day  asked  him  :  "  What  do 
you  fix  the  lowest  limiting  value  at?"  He  told  him  from  the 
curves  425  per  cent.,  and  Dr.  Garrett  had  then  shown  him  the 
report  alluded  to,  so  that  he  (Dr.  Thornton)  thought  that  it  was 
a  fair  confirmation  of  the  results  obtained. 

In  conclusion,  he  would  not  like  to  sit  down  without  express- 
ing his  thanks  to  his  assistant,  Mr.  Walker,  who  had  under- 
taken a  considerable  amount  of  the  observation-work  for  him. 
It  was  very  trying  work,  work  that  got  on  the  nerves,  and  was 
not  at  all  easy. 

The  President  (Mr.  W.  C.  Blackett)  said  that  he  was  always 
delighted  when,  in  a  discussion,  any  one  person  went  "  hammer 
and  tongs  "  against  another.  There  were  just  one  or  two  points 
that  had  struck  him,  one  of  which  was  brought  forward,  he 
thought,  mostly  by  Prof.  Louis,  namely,  how  it  was  that  with 
science  so  exact  they  did  not  get  identical  results  under  supposed 
identical  conditions  of  experiment ;  and  he  felt  rather  inclined, 
so  far  as  his  position  allowed  him,  to  sympathize  with  Prof. 
Louis  in  wondering  why  it  had  taken  50,000  experiments  in 
order  to  demonstrate  what  ought  to  be  found  in  fifty.  Dr. 
Thornton  had  said  that  they  proceeded  to  make  fifty  or  sixty 
experiments,  and  if  they  got  a  result  at  the  end,  then  they  were 

*  Final  Report  of  Her  Majesty's  Commissioners  appointed  to  Inquire  into 
Accidents  in  Mines,  and  the  Possible  Means  of  Preventing  their  Occurrence  or 
Limiting  their  Disastrous  Consequences,  18S6  [C. — 4699],  page  18. 
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entitled  to  certain  conclusions.  Thai  might  be  so,  but,  bo  Ear  as 
thej  were  concerned,  under  qo  conditions  whatever  could  they 
make  fifty  or  si\t\  sparks  in  a  mine  continuously  in  the  same 
mixture,  as  had  been  done  in  the  tube  by  Dr.  Thornton.  Another 
point  which  occurred  to  him  was:  when  was  a  break-spark  not  a 
break-spark?  because  it  seemed  to  him  that  with  their  fingers 
they  could  not  always  produce  exactly  the  same  speed  or  nature 
of  spark  by  breaking  it,  and  they  might,  on  occasions,  linger  at 
a  critical  moment  and  get  what  might  be  something  like  a  main- 
tained spark.  He  failed  to  see  how  they  could  tell  in  that 
fashion,  by  fingering  those  two  wires,  when  a  spark  was  strictly 
a  break-spark,  and  not  maintained,  and  whether  that  would 
affect  the  results.  With  regard  to  the  1£  per  cent,  that 
was  mentioned  in  the  Coal  Mines  Act,  he  did  not  think  that 
the  question  of  coal-dust,  while,  of  course,  ever  present  in  the 
minds  of  legislators,  was  exactly  the  reason  why  they  fixed  1£  per 
cent.  He  rather  thought  that  it  was  on  the  much  more  crude 
principle  that  if  they  fixed  the  percentage  low  enough,  it  would 
be  safer  than  one  higher.  What  did  seem  to  him  perhaps  to 
come  as  a  little  comfort  to  them  was,  when  they  had  those 
experiments  to  guide  them,  that  having  established  certain 
results  with  coal-gas,  they  knew  that  fire-damp  was  a  little  safer. 
That  was  one  of  the  matters  referred  to  in  Dr.  Thornton's  paper, 
and  had  been  a  well-known  fact  for  some  time.  Also  that  their 
signalling  circuits,  as  they  were  now  to  be  operated,  were  more 
or  less  safe.  They  must  remember  that  they  hoped  never  to 
have  sparks  in  a  mine  where  there  was  danger.  The  Coal  Mines 
Acts  had  taken  as  much  care  as  possible  that  under  no  circum- 
stances whatever  should  they  be  using  electricity  where  there 
was  danger;  and,  therefore,  with  the  knowledge  that  Dr. 
Thornton  had  given  them,  they  might  feel  fairly  safe  with  their 
signalling  circuits  in  future.  He  would  have  liked  to  have 
heard  from  his  scientific  friends  how  they  differentiated  between 
the  sparks  and  the  burning  metal.  How  much  was  the  result 
due  to  burning  particles  of  metal  and  how  much  of  it  due  to 
electricity,  and  what  was  the  difference,  if  any,  between  the  two 
as  '*  sparks  "  ?  That  seemed  to  him  to  be  a  matter  upon  which  Dr. 
Thornton  might  on  some  future  occasion  perhaps  be  able  to 
enlighten  them.  It  appeared  to  him  that  there  must  be  a  very 
extraordinary    difference    between    an   electric    spark,    whatever 
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that  might  be,  and  particles  of  burning  metal;  and,  of  course, 
it  did  occur  to  his  mind  that  burning  metal  might  have  much 
to  do  with  the  differences  found  in  the  diagrams.  Scraping  wires 
as  mentioned  might  more  easily  provide  particles  of  metal  for 
electricity  to  burn. 

He  did  not  think  that  they  could  adjourn  the  discussion 
without  giving  a  very  hearty  vote  of  thanks  to  Dr.  Thornton, 
and  his  assistant,  Mr.  Walker,  because  a  vast  amount  of  time 
and  thought  had  been  expended  on  the  preparation  of  the  paper, 
and  he  was  sure  that  all  had  been  done  with  a  view  to  helping 
mining  engineers  as  well  as  electrical  engineers. 

The  vote  of  thanks  was  heartily  accorded. 


Mr.   A.   W.   Brown  read  the  following  paper  upon   "  Elec- 
trically-driven Winding-engines  in  South  Africa":  — 
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ELECTRICALLY-DRIVEN    WINDING-ENGINES  IN 
S()l  TH  AFKICA. 


By  A.  \V.   BROWN,  A.M.l.E.E. 


Introduction. — During  a  recent  stay  on  the  Hand,  the  writer 
was  engaged  in  the  electrification  of  inanj-  of  the  winding- 
engines  which  serve  the  various  gold-mines,  and  also  the  instal- 


Fjg.  1.— Steel  Headgear  for  Vertical  Shaft  (Cinderella  Central  Shaft). 

lation  of  several  entirelj'  new  electric  winding-engines.  Although 
the  conditions  of  winding  differ  from  those  in  this  country,  there 
is  sufficient  that  is  of  general  interest  to  justify  a  description  of 
a  few  of  the  many  electrified  winders  on  the  Rand. 

Perhaps  the  first  point  to  be  noticed  is  the  use  of  the  rect- 
angular shaft,  generally  served  by  two,  and  frequently  three, 
double-drum  winding-engines.     These  shafts  are  divided  for  the 
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entire  length  of  the  shaft  by  tin-  timber  shaft  framework  into 
compartments,  one  for  each  drum  and  one  in  addition.  There 
are  three  general  classes  of  shafts  sunk,  depending  upon  the 
occurrence  of  the  ore-body  or  vein  in  relation  to  the  shaft-mouth. 
These  are :  — 

(1)  The  inclined  shaft,  usually  sunk  on  outcrop  mines,  the 
shaft  following  the  vein.  The  inclination  is  not  constant,  but 
varies  in  accordance  with  the  dip  of  the  vein. 

(2)  The  vertical  shaft,  sunk  when  the  ore  lies  nearly  ver- 
tically, or  horizontally,  or  is  inclined,  but  is  at  a  considerable 
depth  below  the  surface. 

(3)  The  compound  shaft,  comprising,  usually,  a  vertical 
shaft,  which  is  sunk  until  the  vein  is  reached,  and  an  inclined 


Fig.  2.— Steel  Headgear  for  Inclined  Shaft  (West  Rand  West  Shaft). 

shaft,  which  follows  the  dip  of  the  vein.  In  such  shafts  the  ore 
is  brought  to  the  surface  from  the  stations  on  the  incline  in  a 
single  wind. 

The  depth — or  length — of  wind  does  not  at  present  greatly 
exceed  4.000  feet  for  vertical  shafts,  5,000  feet  along  inclines, 
or  3, 500  feet  in  compound  shafts.  The  limits  of  depth  do 
not  appear  to  have  yet  been  reached,  and  the  economical  limit  of 
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depth  lor  ;i  single  wind  is  a  suhjecl  thai  ia  too  involved  to  be 
discussed  lulls  in  a  paper  of  this  character.  Ii  is  fixed  in 
part  by  tin'  strength  of  the  rope,  in  pari  by  the  dimensions  oi 
the  winding-drums  which  can  be  installed,  and  by  other  con- 
ditions depending  upon  the  outpul  <>t  the  mine,  cosl  of  power, 
etc.  On  the  Rand,  a  rope  safety-factor  of  6  is  required  by  the 
Government ,  and  this  permits  of  a  greater  depth  than  the  safety- 
factor  of  10  which  is  usual  in  England.  In  recent  communica- 
tions to  the  South  African  Institute  of  Engineers  an  even  lower 
safety-factor  is  recommended  (see  Appendix  Y.),  which  will  still 
further  increase  the  permissible  depth.  The  low  safety-factor. 
however,  is  discounted  somewhat  by  the  practice  of  employing 

several  layers  of 
rope  on  the  drum, 
in  order  to  keep  the 
dimensions  of  the 
drum  as  small  as 
possible. 

In  the  majority  of 
the  mines,  hoisting 
has  to  be  carried  out 
from  several  differ- 
ent levels  in  the 
shaft,  necessitating 
the  use  of  double- 
drum  hoists  with 
clutched  drums,  so 
that  the  length  of 
the  ropes  may  be 
adjusted  to  suit 
each  level,  and  so 
permit  of  balanced 
hoisting  from  each  station.  This  alteration  of  the  rope-lengths, 
combined  with  the  timbers  between  shaft  compartments,  prevents 
the  use  of  a  tail-rope  to  compensate  for  the  changing  balance  of 
the  hoisting-rope.  However,  in  some  of  the  deep-level  shafts,  such 
as  Brakpan.  City  Deep,  and  Tillage  Deep,  hoisting  is  carried  on 
from  only  one  level,  and  tail-ropes  may  be,  and  are,  used.  In 
other  deep  shafts,  notably  at  the  Rand  Collieries  and  Cinderella 
Deep,  the  changing  weight  of  the  winding-rope  is  compensated 
for  by  the  use  of  a  partly  conical  and  partly  cylindrical  drum. 
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Fig.  3. — Typical  Load-diagram  of  Hoist  with 
Tail-rope. 
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The  winding-drums  themselves  are  generally  of  cast-iron  or 
steel,  with  east  cleading  provided  with  turned  grooves  to  accom- 
modate the  first  layer  of  rope.  Small  drums  frequently  have 
cleading  of  rolled  mild-steel  plates,  without  grooves.  "Wooden 
lagging  is  not  often  used,  nor  are  there  many  drums  built  up  of 
channels,  girders,  and  plates,  such  as  are  frequently  encountered 
in  England  and  \Yales. 

The  ore  is  brought  to  the  surface  in  self-tipping  skips,  which 
deliver  their  contents  into  bins  fixed  in  the  headgear.  This  is 
impracticable  for  most  coal-mines  at  present,  but  it  would  be  an 
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Fig.  4. — Typical  Load-diagkam  of  Hoist  without  Tail-rope. 

excellent  system  for  any  coal-mine  in  which  the  entire  output 
could  be  utilized  at  the  pit-mouth  for  coking  and  electric-power 
generation. 

The  headgears  of  the  modern  mines  are  usually  of  steel,  and 
good  examples  may  be  seen  in  Figs.  1  and  2,  the  former  being 
for  a  vertical  shaft  and  the  latter  for  an  inclined  shaft. 

In  inclined  shafts  the  skips  run  on  rails,  and  in  vertical 
shafts  either  steel  or  wooden  guide-rails  are  used,  but  never 
guide-ropes.  The  speed  of  winding  varies  between  2,000  feet  per 
minute  in  inclined  and  compound  shafts  (slowing  to  1,000  feet 
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per  minute  around  curves  a1  the  changes  of  incline)  to  3,500 
feet  per  minute  in  vertical  shafts.  Although  these  speeds  are  by 
mi  means  Low,  they  are  aol  so  bigh  as  those  obtaining  in  many 
British  mines. 

In  the  electric  winders,  the  drums  are  driven  according  to 
circumstances  either  by  direct-coupled  slow-speed  motors,  or  by 
medium-speed  motors  through  gearing.  When  gearing  is  used, 
the  tendency  is  to  employ  a  single  reduction,  with  either  Citroen 
or  Power-plant  double  helical  teeth.  Good  results  have  been 
obtained  with   these  gears,   with  powers  as  high   as  1,000/2,000 


Fig.  5.  — General  Lay-out  of  Foundations  at  Brakpan  Mine. 

brake-horsepower,  and  ratios  up  to  5"6  :  1.  The  pitch-line  speeds 
in  some  cases  exceed  2,600  feet  per  minute. 

The  advantages  of  the  gear-drive  are  very  striking  in  the 
case  of  the  alternating-current  hoists,  as  they  permit  of  the  use 
of  smaller  motors,  with  higher  power-factors  and  efficiencies, 
and  lower  prices  than  those  of  motors  suitable  for  direct  coupling. 
The  gear  losses  are  practically  compensated  for  by  the  gain  in 
motor  efficiency. 

The  majority  of  the  electric  winders  on  the  Rand  are  supplied 
with  power  by  the  Victoria  Falls  and  Transvaal  Power  Company, 
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Limited,  their  usual  supply  being  three-phase  at  50  periods  and 
2,100  volts.  The  generating  stations  of  this  company  at  present 
have  an  aggregate  capacity  of  over  130,000  kilowatts,*  and  are 
consequently  capable  of  carrying  any  peak  which  can  be  imposed 
upon  them  by  any  winders  vet  installed.  No  equalizers  are 
used,  and  all  the  hoists  are  driven  either  by  alternating-current 
motors  taking  power  directly  from  the  line  and  controlled  by 
means  of  resistances  in  the  rotor  circuit,  or  by  direct-current 
motors  controlled  on  the  "Ward-Leonard  system. 

Both  the   Ward-Leonard  and  the   alternating-current   rheo- 


Fig.  6. — Oxe  Drum  complete  at  Brakpan  Mine. 

static  systems  have  their  advocates  on  the  Band  ;  and  whilst 
all  agree  that  each  system  has  its  own  sphere  of  economical 
application,  there  is  much  diversity  of  opinion  as  to  what 
actually  constitutes  economical  operation.  If  current  consump- 
tion alone  were  to  be  the  criterion,  then  the  choice  of  system 
could  be  readily  made  from  an  inspection  of  the  horsepower-time 
diagram,  since  it  can  be  shown,  approximately,  that  if  in  the 

P.,     to 

horsepower-time   diagram,   represented   in  Fig.    3,    p"    '  =  1*4, 

*  "  Electrical   Power   in   the  Transvaal,"   by   Rowland    Gascoyne,    Cassier's 
Magazine,  1912,  vol.  xli.,  page  99. 
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then  the  power-consumptions  of  the  alternating-current  and 
Ward-Leonard  systems  will  be  practically  equal;  l>ut  if 
smaller  than  II,  then  the  Ward-Leonard  system  will  show 
the  greater  economy ,  and  vice  versa.  For  diagrams  of  the  type 
represented  in  Fig.  4,  /> ,  and  lJ  ,  represent  the  average  powers. 
Current  consumption  is  not,  however,  always  a  very  influen- 
tial factor  in  deciding  the  system.  Thus,  some  engineers  are 
content  to  pay  the  greater  first-cost,  in  order  to  otain  the  easy  and 
certain  control  of  the  Ward-Leonard  system;  whilst  others  base 
their  choice  upon  the  simplicity  and  greater  reliability  of  the 


Fig.  7.  -Motor-generator  Set  partly  completed  at  Brakpax  Mine. 


alternating-current  hoist.  In  many  cases  the  choice  is  undoubt- 
edly a  difficult  one  to  make,  and  is  usually  settled  by  personal 
inclination. 

Surface  Winders. — An  interesting  installation  of  electric 
winders  is  that  at  Brakpan  No.  2  Shaft.  This  comprises  two 
equipments,  one  Ward-Leonard  and  the  other  alternating 
current,  erected  side  by  side,  and  winding  similar  loads  through 
the  same  shaft.  A  full  description  of  the  duty  of  these  hoists 
is  given  in  Appendix  I. 
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These  two  winders  hoist  in  a  seven-compartment  shaft,  in 
which  there  is  provision  for  the  installation-  of  a  third  winder, 
the  system  to  depend  upon  the  observed  behaviour  of  the  present 
two  sets. 

Of  these  equipments,  the  alternating-current  hoist  is  used 
entirely  for  hoisting  rock,  since  it  lias  but  one  economical  wind- 
ing speed ;  and  the  \Vard-Leonard  hoist  is  used  not  only  for 
hoisting  rock,  but  for  raising  and  lowering  men,  tools,  timber, 
and  explosives,  for  shaft-inspection,  and  for  all  work  requiring 
easy  and  accurate  speed-control. 


ftg.  8. — dlrect-current  wlnding-motor  a>"d  hoist  complete  at 
Brakpax  Mine. 

The  erection  of  these  two  winding-engines  was  carried  out 
under  very  adverse  conditions.  Owing  to  delays,  the  construction 
of  the  engine-house  was  not  commenced  until  after  the  arrival  of 
the  first  part-  of  the  mechanical  equipment  of  the  Ward-Leonard 
hoist.  It  was,  of  course,  said  to  be  essential  that  the  engines 
should  be  in  operation  without  delay,  so  erection  of  the  first  hoist 
■was  commenced  before  the  first  courses  of  the  engine-room  walls 
-were  laid.     At  this  time  the  South  African  summer  (the  rainy 
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season)  bad  commenced,  and  before  the  work  oi  erecting  the 
machinery  and  engine-house  was  completed,  the  machinery  was 
exposed  l<>  rain  and  clouds  of  dusi  blown  in  from  the  veldt.  In 
addition,  the  machinery  had  to  be  transported  in  ox-wagons 
tor  1  '  miles,  and  had  to  be  Lifted  into  its  place  by  means  of  a 
gantry,  as  there  was  no  travelling  crane.  The  progress  of* 
erection  of  the  Ward-Leonard  hoist  is  indicated  in  Figs.  5.  6, 
and  7,  which  show  clearly  the  lack  of  protection  for  the  engine. 
The  erection  of  the  alternating-current  hoist  was  continued 


Fig.  9. —Motor-generator  Set,  from  Exciter-exd,  at  Brakpan  Mine. 


after  the  completion  of  the  building,  the  rotor  of  the  winding- 
motor  having'  to  be  built  up  and  wound  in  place,  as  it  was  too 
large  to  be  shipped  complete.  The  completed  hoists  are  shown  in 
Figs.  8  to  10,  from  which  their  compactness  and  substantial 
construction  are  clearly  apparent. 

Actual  figures  showing  the  comparison  between  the  two  hoists 
are  not  available,  so  the  writer  has  given  in  Appendix  II.  a 
comparison  based  upon  the  calculated  power-consumption  when 
winding  rock.     These  figures  show  that  in  this  case  the  Ward- 
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Leonard  hoist  is  the  more  economical  in  power-consumption. 
but  it  is  not  quite  economical  enough  to  compensate  the  increased 
capital  expenditure  required,  for  the  greater  risk  of  breakdown, 
the  additional  care  required,  and  the  increased  consumption 
of  oil  and  stores.  The  extra  cost  of  the  Ward-Leonard  equip- 
ment is,  therefore,  not  justified  unless  actual  results  show  that 
the  advantages  of  control  mentioned  previously  are  of  sufficient 
value  to  warrant  the  expense. 

At  the  time  when  the  Brakpan  hoists  were  put  into  operation, 


Fig.   10.—  Altkknatin.;.<tkkkntH..ist,  showing  Motor,  at  Brakpan  Mine. 

they  were  the  largest  electric  winders  at  work  on  the  Rand,  but 
since  then  still  larger  alternating-current  winders  have  been 
started  at  the  City  Deep  and  Village  Deep  Mines.  These  hoists 
comprise  one  new  double-drum  hoist  and  two  Whiting  hoist 
conversions  at  each  mine.  All  six  are  of  equal  size,  the  motor 
capacity  being  1,600/4,000  brake-horsepower  at  98  revolutions 
per  minute,  and,  as  at  Brakpan,  the  rotors  had  to  be  built 
up  and  wound  on  the  site.  Particulars  of  the  double-drum 
hoists,  and  of  the  duty  of  the  Whiting  hoists,  are  given  in 
Appendix  III. 
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Fig.   11.  -Double-dkum  Hoist  partly  completed  at  City  Deep  Mink. 


Fig.   12.  —  Alternating-current  Mutor  driving  the  Hoist  at 
City  Deep  Mine. 
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The  double-drum  hoists  are  intended  principally  for  winding 
the  men,  tools,  timber,  explosives,  etc.,  so  that  considerable 
weight  has  to  be  lowered  at  times.  The  alternating-current 
motor  is  not  well  adapted  for  such  a  service,  although  it  can 
perform  it.  Mechanical  brakes  are  not  good,  as  they  fire  at 
the  high  speeds  employed,  and  wear  very  rapidly  when  used 
continuously. 

To  enable  the  loads  to  be  safely  lowered,  an  electrical  brake 
was  fitted,  consisting  of  a  water-cooled  stator  of  cast-iron,  sur- 
rounding  a   field-magnet   system   similar  to   those   used   in   the 


Fig.  13. — Eddy-current  Brake  at  City  Deep  Mine. 


engine  type  of  alternating-current  generators,  and  keyed  to  the 
drum-shaft.  When  the  magnet-ring  rotates,  and  the  field  is 
excited,  the  induced  eddy-currents  in  the  stator  exert  a  very 
powerful  drag  on  the  magnet-ring,  thus  giving  a  braking  effect 
without  mechanical  friction. 

In  actual  service  this  brake  has  shown  itself  capable  of 
lowering  an  unbalanced  load  of  9,000  pounds  at  a  speed  of  200 
feet  per  minute,  and  of  controlling  the  speed  up  to  the  full  speed 
of  3,500  feet  per  minute.  The  brake  can  be  applied  at  any 
speed  without  shock,    firing,   or  wear;   indeed,   the   higher  the 
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Fig.   U.  —  Driver's  Platform  and  Controller  at  City  Dekf  Mine. 
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Fig.   15. —  Converted  Steam-winder  at  Bant.tes  Mine. 


ELECTEICALLY-DEIVEX  WINDING-ENGINES  IN  SOt'TII  AFEICA. 


71 


speed  is  the  greater  is  the  braking  effect  produced,  which  is 
precisely  the  opposite  effect  to  that  of  a  mechanical  brake.  Air- 
brakes are  provided,  in  addition  to  the  electric  brakes,  for  hold- 
ing the  hoist  when  at  rest. 

All  six  hoists  are  equipped  with  similar  brakes,  so  that  any 
hoist  may  be  used  for  lowering  loads  as  required.  Direct  current 
for  exciting  the  field-magnets  of  the  brakes  is  obtained  from 
a  small  motor-generator  set,  working  in  conjunction  with  a 
battery  of  accumulators,  which  guard  against  accidents  due  to 
any  unforeseen  failure  of  the  power-supply. 


Fig 


16.—  Alternating-current  Motor  driving  Hoist  through 
Crank-anp-drag  Link  at  Bantjes  Mine. 


Fig.  11  illustrates  one  of  the  double-drum  hoists  during 
erection,  before  the  completion  of  either  the  motor  or  the  brake. 
The  magnet-ring  of  the  brake  is  shown  on  the  left,  the  motor 
being  on  the  right.  The  completed  hoist  is  shown  in  Figs.  12, 
13,  and  14,  from  different  view-points. 

A  point  to  be  noted  in  these  double-drum  hoists  is  that  there 
are  only  two  bearings  to  carry  all  the  rotating  parts  of  the  hoist. 

The   writer  regrets   that   at   the   date   of  preparation   of  his 
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paper,  0.0  photographs  oi  the  Whiting  hoisl  conversions  were 
available.  However,  a  smaller  and  geared  conversion  at  the 
Bantjes  West  Shall  is  shown  in  Fig.  15,  and  the  method  of 
coupling  the  motor  to  the  old  steam-engine  crank-shaft  by  means 
of  a  crank-ami -dray  link  is  shown  in  Fig.  16.  The  winding- 
motor  is  a  Westinghouse  slip-ring  induction-motor  of  960/2,400 
brake-horsepower  capacity  at  360  revolutions  per  minute. 

All  the  foregoing  hoists,  which  are  only  a  few  of  those 
installed  on  the  Hand,  are  on  the  surface.  In  view  of  the 
enormous   underground   developments   which   are   taking   place, 


Fig.  17.     Approximate  Lay-out  of  Underground  Hoist  at  New 
Heriot  Mine. 

this  paper  would  be  incomplete  without  some  reference  to  the 
hoists  used  underground. 


Underground  Winders. — Owing  to  their  location,  under- 
ground hoists  must  be  as  simple  and  as  compact  as  possible,  so 
as  to  reduce  the  amount  of  excavation  required,  the  difficulty  of 
lowering  the  parts  of  the  hoist  down  the  main  shaft,  and  of 
transporting  them  along  the  roads  to  the  site.     They  are,  there- 
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fore,  of  the  alternating-current  geared  type.  The  future  may 
bring  underground  \Vard-Leonard  winders,  but  so  far  none  has 
been  installed. 

Much  ingenuity  is  exercised  in  arranging  the  underground 
hoists  so  as  to  avoid  expensive  excavation,  and  a  simple  lay-out 
adopted  at  the  Xew  Heriot  Mine  is  shown  in  Fig.  IT.  The 
general  appearance  of  the  hoist  is  shown  in  Fig.  18,  and  the  500- 
horsepower  AVestinghouse  motor  which  drives  it  is  illustrated 
in  Fig.  19.  Particulars  of  the  duty  of  the  hoist  are  given  in 
Appendix  IV. 


Fig.  18.— General  View  of  Underground  Hoist  at  New  Heriot  Mine. 


Many  further  instances  could  be  given  of  electric  hoists,  but 
sufficient  have  been  given  to  indicate  that  the  problem  has 
received  every  attention  from  the  responsible  engineers  on  the 
Rand.  The  number  of  new  winders  that  have  been  installed, 
the  number  of  conversions  that  have  been  made,  and  the  repeat 
orders  that  are  being  placed,  show  the  favour  in  which  electric- 
winders  are  held.  It  is  very  unlikely  that  any  large  steam- 
winders  will  be  installed  on  the  Rand  in  the  future. 
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Electric  winders  c;in  be  adapted  to  suit  any  conditions  of 
winding,  and  anj  Location  of  engine-room.  They  are  cleaner 
;iik1  more  convenient  than  steam-winders,  and  can  frequently 
be  used  where  a  steam-winder  cannot.  With  electricitj  in 
many  cases  cheaper  in  Great  Britain  than  on  the  Band,  the 
advantages  are  even  greater  than  can  be  shown  in  Africa, 
and  Greal  Britain  should  lead,  instead  of  follow.  South  Africa 
in  the  number  and  size  of  electric  winders  installed. 


FiCr.  19.  -  Alternating-current  Motor  driving  Hoist  at  New  Heriot  Mine. 


In  conclusion,  the  writer  thanks  the  consulting  engineers  of 
The  General  Mining  and  Finance  Corporation,  Limited,  Messrs. 
H.  Eckstein  and  Company,  Limited,  and  The  Consolidated  Mines 
Stdection  Company,  Limited,  for  their  permission  to  publish  the 
particulars  given,  and  also  The  British  Westinghouse  Electric 
and  Manufacturing  Company,  Limited,  for  the  photographs  used 
in  illustrating  his  paper. 
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APPENDICES. 

Appendix  I. — Desceiption    of    the    Ward-Leonard    and    Alternating- 
current  Hoists  at  the  Brakpan  Gold-mining  Company's  No.  2  Shaft. 

Duty  of  each  Hoist. 


Depth  of  wind,  vertical 

Weight  of  rock  hoisted 

Weight  of  each  skip 

Weight  of  each  rope 

Diameter  of  rope 

Weight  of  tail-rope  ... 

Number  of  drums 

Diameter  of  each  drum 

Width  between  cheeks 

Revolutions  of  drums 

Winding  speed 

Winding  time 

Tipping  time  ... 

Power-supply 

Brake-horsepower  of  winding-motor 


3,800  feet. 
10,000  pounds. 
6,000 

14,000       ,, 

li  inches,  making  two  layers  on  drum. 
14,000  pounds. 
2. 

11  feet. 
7      ,, 

96  per  minute. 
3.500  feet  per  minute. 
80  seconds. 
20       „ 

2,000  volts,  three-phase,  50  periods. 
Direct  current,  1,450  3,600  ;  alternating 
current,  1,500  3,750. 


The  load-diagram  is  illustrated  in  Fig.  20. 
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Fig.  20.  —Load-curve  of  Winding-engine  at  Brakpan  Mine. 
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Alternating-current  Hoist. — From  the  switchboard,  the  power  is  led 
directly  to  the  liquid  controller,  and  thence  to  the  driving  motor,  which  U 
directly  coupled  to  the  drum-shaft.  Both  drums  are  loose  on  the  shaft,  and 
are  driven  through  hand-operated  multi-tooth  clutches  sliding  on  feathers 
screwed  to  the  shaft.  Whitmorc  brakes  arc  provided  for  each  drum,  applied 
by  weight  and  released  by  compressed  air  obtained  from  a  small  motor-driven 
compressor.  The  brakes  are  interlocked,  so  that  they  cannot  be  released  on  an 
unclutched   drum. 

Direct-current  Hoist. — From  the  switchboard,  the  power  is  led  to  a  motor- 
generator  set,   comprising:  — 

One    1,500-brake-horsepower    three-period    50-volt    slip-ring    induction 

motor,  running  at  420  revolutions  per  minute. 
One  1,200-kilowatt  direct-current  generator. 
One  exciter. 
The  generator  field   is  controlled  in   the   well-known   manner  by  supply- 
ing current  to  the  winding-motor  at  a  varying  voltage,  depending  upon  the 
speed  and  direction  of  rotation  required. 

The  winding-motor  is  coupled  direct  to  the  drum-shaft,  and,  like  the 
generator,  is  provided  with  commutating  poles.  The  mechanical  equipment 
of  this  hoist  is  a  duplicate  of  that  of  the  alternating-current  hoist. 

Both  hoists  are  equipped  with  safety-devices  for  the  prevention  of  over- 
winding, the  direct-current  hoist  being  provided  with  automatic  retarding 
gear  and  the  alternating-current  hoist  with  the  Whitmore  overspeed 
preventer. 


Appendix  II. — Calculated   Power-consumptions. 
The  power-consumptions  of  the  two  hoists  are  calculated  upon  the  load- 
diagram    shown   in   Fig.   20. 

Machine  Losses. 
A  J ternating -current  Motor. 
No-load  losses         ...         ...         ...         ...         46  electric  horsepower. 

C'B  at  1,500  horsepower 54  ,, 

Full -load  efficiency  93*8  per  cent. 

Ward-Leonard  Equipment. 


W  inding-motor 


Direct-current  generator 


Alternating-current  motor 


Alternating-current  hoist 

Air-compressor  and  controller  pump 
Ward-Leonard  hoist  : 

Air-compressor  only 


Electric  Horsepower 
at  full  load. 

Excitation 

16-5 

Brush  friction 

6 

Iron  loss 

20 

C-R     

40 

Excitation 

8-5 

Brush  friction 

16 

Friction  and  windage 

21 

Iron  loss 

23 

C2X     

30 

No-load  losses 

54 

C2i?     

26 

Auxiliaries. 

Electric  Horsepower. 

roller  pump 

11 
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From  the  above  figures,  the  power-consumption  is:  — 

Alternating-current  hoist :  114,720  electric  horsepower  seconds  per  wind, 
plus  11  electric  horsepower  seconds  for  each  second  of  standing  time  above 
the  20  seconds  allowed. 

Ward-Leonard  hoist :  103,490  electric  horsepower  seconds  per  wind,  plus 
114  electric  horsepower  seconds  for  each  second  of  standing  time  above  the 
20  seconds  allowed. 

Assuming  that  both  hoists  are  in  operation  for  16  hours  per  day,  and 
300  days  per  yrar,  and  that  they  are  actually  hoisting  rock  during  60  per 
cent,  of  the  tim»;  when  they  are  in  service,  and  standing  idle,  but  ready  to  run, 
during  the  reniaining  40  per  cent,  of  the  time,  the  Ward-Leonard  hoist 
consumes  204  units  per  day  less  than  the  alternating-current  hoist. 

As  the  price  of  power  is  about  0'6d.  per  unit,  this  amounts  to  10s.  2Jd. 
per  day,  or  £153  in  a  300-day  year. 

The  cost  of  each  complete  hoist,  delivered,  was  about  =£8,511  for  the 
Ward-Leonard  hoist,  and  ,£6,811  for  the  alternating-current  hoist.  The 
alternating-current  hoist  is  the  cheaper  by  =£1,700;  consequently  the  direct- 
current  hoist  must  show  sufficient  economy  to  pay  interest  and  depreciation 
on  that  amount  before  it  can  be  placed  on  an  equal  footing  for  economy. 

Assuming  interest  and  depreciation  to  be  6  and  5  per  cent,  respectively, 
this  will  amount  to  =£187,  excluding  extra  oil,  spares,  and  attendance,  and  as 
the  saving  in  power-consumption  is  £153,  the  Ward-Leonard  hoist  is  not,  in 
this  case,  the  equal  of  the  alternating-current  hoist  for  economy. 


Appendix  III. — Description  op  the  Alternating-current  Double-drum 
Hoists,  with  Eddy-current  Brakes,  at  the  City  and  Village  Deep  Mines. 

Duty  of  each  Hoist,  including  converted  Whitixg  Hoists. 

Depth  of  wind  4,000  feet. 

Weight  of  rock  hoisted      ...         ...  10,000  pounds. 

Weight  of  each  skip...  ...  ...  6,000         ,, 

Weight  of  each  rope  ...         ...  14,400       ,, 

Diameter  of  rope       ...         ...  ...  1|  inches,  making  four  layers  on  drum. 

Weight  of  tail-rope  ...         ...         ...  14,400  pounds. 

Number  of  drums      ...  ...         ...  2. 

Diameter  of  each  drum        ...         ...  11  feet  (Whiting  sheaves,  12  feet*. 

Width  between  cheeks         ...         ...  4     ,, 

Revolutions  of  drums  ...         ...  97  per  minute. 

Winding  speed  ...  ...         ...  3,500  feet  per  minute  (3,650  for  Whitings) 

Winding  time  ...  ...         ...  91  seconds. 

Tipping  time    ..  ...         ...         ...  20        ,, 

Power-supply...         ...  ..  ..  2,000  volts,  three-phase,  50  periods. 

Brake-horsepower  of  winding-motor  1,600  4,000. 
The  load-diagram  is  illustrated  in  Fig.  21. 

From  the  switchboard,  the  power  is  led  directly  to  the  liquid  controller, 
and  thence  to  the  winding-motor,  which  is  mounted  directly  on  the  drum- 
shaft. 
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The  main  drum-shaft  is  carried  on  two  bearings  only,  between  which  are 
carried  the  winding-motor,  two  winding-drums,  and  eddy-current  brake. 
Only  one  drum  is  loose  on  the  shaft,  being  driven  through  a  compressed-air 
operated  multi-tooth  clutch.  Both  drums  are  provided  with  air-brakes  of  the 
Iverson  type. 

Air  for  the  brakes  and  for  the  controller  is  obtained  from  a  small  motor- 
driven  compressor  controlled  by  an  automatic  switch  on  the  switchboard, 
which  starts  or  stops  the  compressor  in  accordance  with  the  demand  for  air. 

Direct  current  for  exciting  the  eddy-current  brakes  is  obtained  from  a 
motor-generator  booster  set  and  a  small  accumulator,  which  acts  as  a  stand-by 
in  case  of  failure  of  power-supply. 


BRAKE  HORSEPOWER. 
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Fig.  21. — Load-curve  ok  Winding-engine  at  City  Deep  Mine. 


Whiting  Hoists. — The  Whiting  hoists  were  electrired  by  first  removing 
the  connecting-rods  from  the  existing  steam-engine,  ani  mounting  the  rotor 
of  the  winding-motor  directly  upon  the  shaft  of  one  di'ving  sheave.  In  all 
other  respects  the  equipments  of  the  hoists  are  similar  to  those  of  the  double- 
drum  hoists. 
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Appendix  IV. — Description  of  the  Underground  Alternating-current 
Double-drum  Hoist  at  the  New  Heriot  Mine. 

Duty   of   Hoist. 

...     1,080  feet,  at  45  degrees  to  the  horizontal. 

...     5,000  pounds. 

...     3,000 

...     1,840       ,, 

1  inch. 
...     2. 
...     6  feet. 

3     ,, 

106  per  minute. 

2,000  feet  per  minute. 
..     44  seconds. 
...     20 
...     2,000  volts,  three-phase,  50  periods. 


Depth  of  wind 
Weight  of  rock  hoisted 
Weight  of  each  skip... 
Weight  of  each  rope... 
Diameter  of  rope 
Number  of  drums 
Diameter  of  each  drum 
Width  between  cheeks 
Revolutions  of  drums 
Winding  speed 
Winding  time 
Tipping  time  ... 
Power-supply 


Brake-horsepower  of  winding-motor    500. 
Revolutions  of  winding-motor      ...     360  per  minute. 
The  load-diagram  is  illustrated  in  Fig.  22. 

BRAKE-HORSE  POWER 

J.OOO 


900 

800 

700 

600 

500 

400 

300 

200 

100 

O 

-100 

-200 

-300 


J 

/ 

J_ 

/ 

/ 

/ 

/ 

/        / " 

«  106  PiVOLUTt 

oris  P£*  rwiUTP 

/ 

U 7 

l 

/  POINT 

>,| 

i 

i 

/ePAK/rtc 

10 


60 


20  30  +0  50 

HORSE-POWER  TIME-DIAQRAM 

Fig.  22.  -  Load-curve  of  Winding-engine  at  New  Heriot  Mink. 
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From  the  switchboard,  the  power  is  led  direct  to  the  liquid  controller, 
and  thence  to  the  winding-motor,  which  drives  the  drum  -shaft  through  single- 
reduction  gear  of  the  Power  Plant  Company's  manufacture. 
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The  two  drums  are  arranged  in  tandem,  bu1  arc  slightly  displaced 
Laterally  with  respect  to  each  other.  Both  are  loose  on  t  ln-i r  shafts,  aud  are 
driven  through  band-operated  multi-tooth  clutches. 

Foot-brakes  with  hand  screw-down  gear  are  provided  tor  each  drum,  and 
are  arranged  so  that  in  case  of  emergency  a  heavy  weighl  is  dropped  across 
each  foot-lever, 

A  supply  of  power  at  low  voltage  is  obtained  from  a  small  transformer, 
and  is  used  for  driving  the  pump-motor  on  the  controller,  for  the  solenoid 
on  the  emergency  device,  and  for  a  few  lights. 


Appendix  V. — Safety-factor  of  Winding-hopes. 

The  safety-factor  of  a  rope  is  usually  the  number  of  times  the  total 
dead  load,  including  the  weight  of  the  rope,  is  included  in  the  ultimate 
strength  of  the  rope.  As  all  the  stresses  on  the  rope  are  not  included 
in  the  above,  a  factor  is  taken  sufficiently  large  to  cover  the  (usually)  unknown 
st  cesses. 

In  addition  to  the  dead  loads,  there  are  the  bending  stresses  as  the  rope 
passes  over  the  sheaves  and  around  the  drum,  and  the  enormous  Btress  that 
may  occur  when  a  winder  is  started  with  slack  rope  on  top  of  the  cage.  The 
latter,  for  a  given  amount  of  slack  rope,  is  less  for  a  deep  shaft  than  for 
a  shallow  one,  owing  to  the  greater  possible  stretch  in  the  rope.  This  has 
I. ecu  recognized  in  Smith  Africa,  and  at  a  meeting  of  the  South  African 
Institution  of  Engineers  held  on  April  20th,  1912,  it  was  proposed  by  Dr.  W. 
Glucksman  that  the  safety-factors  of  ropes  should  be  reduced  in  the  following 
manner :  — 


For  depl  lis  of 
Feet. 
600 

1,000 

1,500 

2,000 


Percentage  reduction. 

3 

5 

8 

19 


Fur  depths  of 
Feet. 

3,000 
4,000 
4,500 
5,000 


Percentage  reduction. 

34 
47 
56 
62 


The  existing  safety-factor  in  Africa  is  6,  aud  this  new  proposal  would 
reduce  the  factor  to  2'28  at  a  depth  of  5,000  feet.  This  factor  appears  to  be 
somewhat  low,  and  it  is  doubtful  whether  such  a  figure  will  be  adopted. 


Table  I. — Data  of  Rope-construction. 


Size  and  wet 

ght  of  rope. 

Construction. 

Diameter. 

Weight  per 

6  strand?,  7  wires 

6  strands,  19  wires 

6  strands,  37  wires 

fathom 

per  strand. 

per  strand. 

per  strand. 

Diameter  of  each  wire. 

Diameterof  each  wire. 

Diameter  of  each  wire. 

[nches. 

Pounds. 

Inch. 

Inch 

Inch. 

'. 

2| 

0-060 

0-032 

0-023 

a 

5! 

0-086 

0-049 

0-034 

1 

91 

0-110 

0  065 

0  046 

1} 

16 

0-138 

0-0S3 

0059 

1', 

22i 

— 

(1-098 

0  070 

If 

30 

— 

0-114 

0081 

o 

39 

— 

0-130 

0  092 

2i 

49 

— 

0-104 
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The  bending-stress  in  a  rope  may  be  readily  approximated  when  the 
construction  and  modulus  of  elasticity  of  the  rope  are  known,  and  ought  to  be 
added  to  the  dead  load  when  choosing  a  rope  to  suit  any  particular  service. 

It  is  difficult  to  estimate  the  stresses  due  to  slack  rope,  and  it  is  usually 
safe  to  consider  that  they  are  covered  by  the  safety-factor  used. 

The  data  of  rope-construction  contained  in  Table  I.  have  been  given  to 
the  writer  by  Messrs.  Glaholm  &  Robson,  of  Sunderland. 

With  regard  to  the  modulus  of  elasticity,  it  will  be  apparent  that,  owing 
to  the  construction  of  wire  ropes,  this  value  will  be  lower  for  the  complete 
rope  than  for  the  individual  wires  of  which  the  rope  is  built  up.  In  regard 
to  this,  Messrs.  Glaholm  &  Robson  state  that  the  great  stretch,  noticed 
when  loading  a  new  rope,  is  due  largely  to  the  tightening-down  of  the  wires 
and  the  bedding  of  the  strands  into  the  hempen  cores.  After  a  rope  has  been 
in  service  for  a  while,  it  settles  down  to  an  elastic  condition,  in  which  the 
modulus  of  elasticity  is  from  10,300,000  to  14,800,000,  a  good  average  figure 
being  11,180,000.  In  old  ropes,  the  wires  tend  to  take  a  permanent  set, 
reducing  the  amount  of  tightening  into  the  hempen  cores  to  a  minimum,  and 
thus  increasing  the  modulus  of  elasticity  to  a  value  which  may  be  taken  as 
19,000,000.  All  further  calculations  in  this  appendix  are  based  by  the  writer 
upon  the  foregoing  figures. 

For  a  rope  bent  around  a  drum  or  sheave,  the  bending-stress,  in  pounds 
per  square  inch,  is : 

Pounds  per  square  inch  —-Ex.-, 

where    E  —  modulus  of  elasticity  of  rope, 

8  =  diameter  of  largest  wire  of  which  rope  is  constructed,  and 
D  =  diameter  of  smallest  pulley  around  which  the  rope  passes. 

From  the  expression  for  the  bending-stress  in  a  rope,  it  will  be  seen  that 
the  smaller  the  drum  or  sheave  around  which  the  rope  passes,  the  greater 
is  the  bending-stress.  In  a  rope  with  a  given  safety-factor  used  on  a  small 
pulley,  the  bending  stress  must  form  a  greater  proportion  of  the  total  load 
than  it  does  when  the  rope  is  used  on  a  larger  pulley.  In  consequence,  any 
increase  in  the  bending-stress  due  to  the  stretch  of  the  rope  and  the  bedding- 
in  of  the  wires  must  form  a  larger  proportion  of  the  total  stress  in  the 
former  case  than  it  does  in  the  latter.  For  example,  a  rope  1  inch  in 
diameter  and  of  100-ton  steel,  with  a  safety-factor  of  6,  will  bear  a  total 
load  of  13,800  pounds.  If  it  be  assumed  that  the  rope  is  constructed  of 
six  strands  of  seven  wires  per  strand,  then,  on  a  pulley  of  60  inches  in 
diameter  the  bending-stress  is  about  8,250  pounds,  leaving  about  5,550  pounds 
for  the  rope  and  load. 

After  the  rope  has  been  in  service,  and  is  nearing  the  end  of  its  life,  the 
bending-stress  is  increased,  owing  to  the  increase  in  the  modulus  of  elasticity, 
to  about  13,200  pounds.  Thus,  making  no  allowance  for  wear,  the  safety- 
factor  has  been  reduced  from  6  to  4-4  with  the  same  dead  load,  owing  to  the 
increase  in  bending-stress  alone.  For  the  original  safety-factor,  leaving  wear 
again  out  of  the  question,  the  rope  capacity  has  been  reduced  89-2  per  cent. 

If  the  same  rope  is  run  over  a  pulley  100  inches  in  diameter,  the  bending- 
stress  is  4,950  pounds  when  new,  and  8,000  pounds  when  old,  giving  a  dead 
load  of  8,850  pounds  and  a  final  safety-factor,  neglecting  wear,  of  4"9,  or, 
for  the  original  safety-factor,  the  rope  capacity  is  reduced  34  per  cent. 

The  foregoing  shows  that  small  sheaves  not  only  reduce  the  useful  load 
that  a  rope  will  carry,  but  also  tend  to  decrease  the  safety-factor  more  rapidly 
during  use  than  do  the  larger  sheaves.  Better  results  with  small  sheaves  are 
naturally  obtained  by  using  the  more  flexibly  constructed  ropes. 
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Table  11.  gives  the  bending-stresses  in  ropes,  in  pounds  per  Bquare  inch, 
when  benl  around  sheaves  or  drums  of  the  stated  number  "t  rope  dia 

Table  II.     Bexdino-stresse    <»i    Ropes,  in  Pounds  per  Square  Inch. 


It  should  be  noted,  in  the  formula  S  =  E  j     that — 

For  ropes  built  up  of  6  strands  of    7  wires  each,  5  =  0'113r/. , 
6         ,,  19  ,,  5  =  0-0653cZ., 

G         ,,  37  „  S  =  0-046(/., 

where  d  is  the  diameter  of  the  rope.     These  figures  are  sufficiently  close  for 
calculations  of  bending-stress. 

In  order  to  arrive  readily  at  the  size  of  rope  required  for  any  particular 
service,  the  writer  has  devised  a  simple  and  easily-applied  formula,  the 
development  of  which  may  be  of  interest.  It  will  be  found  that  the  sectional 
area  of  steel  in  any  rope  is  nearly  independent  of  the  construction,  being 
approximately  as  follows:  — 

Rope  diameter,  in  inches  ...       h  y  1         1£         1$        If  2        1\ 

Square  inches  of  steel         ...0-092     0201     037     0-61     0"85     1  14     1-4S     1-9 

From  this,  and  the  weight  per  fathom,  which  is  also  nearly  constant  for 
all  constructions,  there  may  be  found  a  length  of  rope,  constant  for  all 
diameters,  which  will  be  just  self-supporting.  This  length  will  differ  with  the 
quality  of  steel  and  with  the  construction,  the  latter  on  account  of  the 
differing  allowances  to  be  made  in  determining  the  ultimate  breaking-strain 
from  the  aggregate  breaking-strain  of  the  sectional  area  of  steel.  These 
lengths,  for  100  ton  steel,  are — 

6  strands  of 

7  wires  each. 

16,100. 


...  { 


6  strands  of 

19  wires  each. 

14,700. 


6  strands  of 

37  wires  each. 

14,400. 


Construction 

Length,  in  yards 

For  other  qualities  of  steel,  the  lengths  should  be   divided  by  100   and 
multiplied  by  the  strength  in  tons  per  square  inch.     In  dividing  this  length 
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by  the  desired  safety-factor,  a  length  is  obtained  which  will  be  self  support- 
ing, and  will  not  give  a  higher  static  stress  in  any  part  than  is  determined 
by  the  safety-factor.  If  from  this  length  the  depth  of  the.  shaft  is  subtracted, 
the  remainder  represents  the  length  of  rope  which  should  equal  in  weight  the 
total  dead  weight  of  the  load  to  be  hoisted.  From  this,  the  weight  of  rope 
required  in  pounds  per  yard  may  be  readily  obtained. 

So  far,  this  formula  has  been  known  and  used  by  practically  all  mining 
engineers.     Its  general  form  is : 

Total  weight  on  rope 


Pounds  per  yard 


1,610  -  depth  in  yards, 
100  tons  per  square  inch,  and   a  rope   of 


for  a  safety-factor  of   10,   steel  of 
six  strands  of  seven  wires  each. 

This  formula  does  not,  of  course,  take  the  bending-stress  into  account, 
and  in  order  to  embody  this,  Table  III.  may  be  used,  in  which  the  writer  has 
converted  the  bending-stress  into  a  value  which  may  be  subtracted  from  the 
length  obtained  above. 

Table  III. — Length  of  Rope,  in  yards,  which  will  give  a  static  stress 

EQUIVALENT   TO   THE    BENDING   STRESS. 


Pulley  size,  in 
rope  diameters. 

Construction  (new  ropes  only). 

6  strands,  7  wires 
per  strand. 

6  strands,  19  wires 
per  strand. 

6  strands,  37  wires 
per  strand. 

30 

40 

50 

60 

70 

SO 

90 

100 

110 

120 

130 

140 

150 

3,360 

2,520 

2,015 

1,680 

1,440 

1,260 

1,115 

1,010 

915 

835 

775 

714 

670 

1,940 
1,450 
1,160 
970 
830 
726 
645 
580 
530 
482 
445 
415 
388 

1,370 
1,025 
820 
685 
588 
514 
455 
410 
372 
342 
316 
294 
273 

The  complete  formula  then  becomes — 

G 


W  = 


LxS 


Y-B 


where 


100  x  F 

11*  =  weight  of  rope,  in  pounds  per  yard, 
G  =  total  weight  on  end  of  rope,  in  pounds, 
L  =  length    of   rope   which   is   just   self-supporting    at    100   tons    per 

square  inch, 
.$'  =  ultimate  strength  of  steel  to  be  used,  in  tons  per  square  inch, 
F  =  factor  of  safety, 
Y  =  depth  of  shaft,  in  yards,  and 
5  =  value  for  bending-stress  taken  from  table. 

From   the  above  formula,    Tr  may  be  calculated,   and   the  required   rope 
found  in  a  manufacturer's  table  of  ropes.     Since  the  bending-stress  is  allowed 
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for,  and  consequently  the  actual  loading  of  the  rope  more  closely  known,   a 
smaller  safety-factor  can  be  used  than  is  usually  employed. 

\  -till  further  refinement  is  to  add  to  the  dead  load  on  the  rope  the  load 
due  to  the  steady  acceleration  of  the  load  and  rope.  This,  however,  cannot  be 
done  very  readily,  as  the  acceleration  is  not  always  known,  and  usually  this 
extra  load  is  but  a  fraction  of  the  dead  load.  The  writer  does  not  consider  it 
necessary  to  take  this  extra  load  into  account,  except  in  those  special  cases 
where  the  accelerations  are  very  high. 


Mr.  W.  C.  Mountain  (Xewcastle-upon-Tyne)  said  he  thought 
that  the  paper  was  of  value  because  it  conveyed  to  their  mirnK. 
in  a  very  lucid  manner,  by  means  of  illustrations,  a  great  deal  of 
valuable  information  of  a  practical  kind;  and,  personally,  he 
thought  that  it  was  very  much  to  be  preferred  to  a  long  written 
description.  He  had  not  been  in  South  Africa  himself,  but  he 
had  followed  the  application  of  electricity  to  the  gold-mining* 
industry  for  some  time,  and  thought  that  there  was  no  doubt 
that  the  real  reason  why  electrical  winding-plant  had  been 
adopted  in  South  Africa  was  because  they  had  a  very  large  power 
company,  who  were  supplying  the  current  at  eNtremely  reason- 
able prices  to  the  different  mining  companies.  Mr.  Brown  had 
not  stated  the  price  paid  per  unit  for  the  current,  nor  had  he 
given  them  the  usual  prices  of  coal  as  used  at  the  mines  at  the 
present  time.  To  enable  the  members  to  draw  a  true  comparison 
between  the  relative  advantages,  commercially,  of  the  two  sys- 
tems, it  was  necessary  for  the  writer  to  supply  those  figures. 
He  knew  that  the  coal  in  South  Africa  was  not  particularly  good, 
and  it  was  dear,  so  that  if  electricity  was  provided  at  reasonable 
prices,  he  would  consider  electrical  winding,  under  those  circum- 
stances, the  best  possible  means  of  working.  At  the  same  time, 
he  had  had  some  very  extraordinary  figures  sent  to  him  by  a  friend 
of  his  in  South  Africa  as  to  the  results  that  they  were  getting  from 
modern  steam  winding-engines.  Perhaps  Mr.  Brown  could  give 
them  some  data  on  that  subject.  Mr.  Brown  had  described  two 
classes  of  winding-plants,  one  with  alternating-current  motors 
directly  attached,  and  the  other  with  the  Ward-Leonard  system, 
with,  he  presumed,  a  flywheel  constituting  the  Ilgner  system, 
although  he  did  not  see  the  flywheel  on  the  photographs.  Some 
time  ago  a  paper  had  been  read  before  The  Institution  of  Electrical 
Engineers  by  Mr.  Heather,*  which  he  (Mr.  Mountain)  had  helped 

*  "  The  Driving  of  Winding  engines  by  Induction  Motors,"  by  H.  J.  S. 
Heather,  Journal  of  The  Institution  of  Electrical  Engineers,  1911,  vol.  xlvii.,  page 
609. 
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to  discuss,  and  he  had  worked  out  some  examples  of  power-costs, 
with  the  result  that  he  found  that  if  one  took  into  account  the 
loss  of  the  motor-generator,  which  was  in  the  neighbourhood  of 
30  to  40  per  cent.,  the  supposed  advantage  of  the  motor-generator 
disappeared ;  and  that  in  actual  practice,  assuming  that  the 
power  company  was  able  to  withstand  the  heavy  loads  which 
came  upon  the  motor  in  starting,  the  direct-driven  method,  with 
alternating  currents,  was  as  economical  as,  and  in  some  cases 
more  economical  than,  the  Ward-Leonard  system.  This  was,  of 
course,  determined  by  the  class  of  winding  to  be  done.  If  they 
were  winding  to  a  great  depth,  with  a  long  winding  period,  then 
the  sudden  big  load  during  acceleration  did  not  affect  the  result 
to  any  extent;  but  if  it  was  a  short  winding  period,  it  was  a 
serious  matter,  and  that  was  pretty  well  shown  by  the  direct 
winding-gear  at  Harton  Colliery,  where  the  overloads  were  so 
heavy  that  they  could  detect  each  wind  at  the  Carville  power- 
station,  although  they  had  six  6,000-kilowatt  machines  running. 
One  must  bear  in  mind  that  in  the  Ward-Leonard  system  they 
had,  first  of  all,  a  motor,  then  a  flywheel ;  if  it  was  an  Ilgner 
system  with  the  bearings  in  between,  they  then  had  a  generator, 
and  also  the  switch-gear  and  other  items,  all  of  which,  as  he  had 
pointed  out  in  other  discussions,  constituted  so  many  links  in  the 
chain,  and  the  weakest  link  was,  of  course,  the  strength  of  the 
chain.  He  therefore  thought  that,  if  direct  winding  with  alter- 
nating current  could  be  used,  it  was  the  safest  and  best.  At  the 
same  time,  that  method  was  limited  by  power-station  and  other 
conditions.  He  would  like  to  ask  Mr.  Brown  what  voltage  was 
used  on  the  motors,  and  also  the  periodicity.  He  believed,  him- 
self, that  when  one  put  down  a  winding-gear  to  last  for  many 
years,  it  was  best  to  adopt  a  low  voltage  on  the  motors,  and  he 
would  far  rather  put  in  a  transformer  and  have  very  simple 
winding  on  the  rotor  and  stator  of  the  motor,  consisting  of  merely 
copper  bars  carried  in  insulating  tubes  (such  a  winding  as  could 
be  very  quickly  repaired  in  case  of  accident),  than  high-tension 
winding,  which,  in  case  of  accident,  took  a  long  time  to  repair, 
and  could  only  be  attended  to  somewhat  unsatisfactorily  on  the 
spot.  There  was  one  other  item  that  he  had  noticed  with  interest, 
and  that  was  the  system  of  driving  haulage  or  winding  gears  by 
means  of  a  drag-link.  He  had  always  hesitated  to  try  that 
method,  as  it  involved  putting  the  whole  power  through  one 
crank-pin.       Perhaps  Mr.  Brown,  would  let  him  know  to  what 
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extenl  thai  system  bad  I a  carried  out,  and  with  what  success; 

The  controller  which  Mr.  Brown  had  illustrated  was  a  verj  simple 
apparatus,  and  was  satisfactory.  The  control  was  effected  by 
means  of  a  centrifugal  pump,  which  pumped  water  into  a  vessel, 
and,  as  the  water  rose,  it  made  more  or  Less  contact  with  the 
dippers  and  controlled  very  satisfactorily.  Of  course,  there  was 
an  alternative  arrangement  of  rising  and  falling  dippers,  bul  be 
would  like  to  know  which  type  had  ^iven  the  best  results  in 
practice  in  South  African  mines. 

Mr.  Robert  Nelson  (H.  M.  Electrical  Inspector  of  Mines, 
London)  said  that  Mr.  Brown  had  introduced  so  little  debatable 
matter  that  it  was  rather  difficult  to  respond  to  the  invitation 
which  the  President  had  given  earlier  in  the  meeting,  namely, 
to  produce  a  "  hammer-and-tongs  discussion."  He  did  think, 
however,  that  Mr.  Mountain  was  very  difficult  to  convince  on  the 
subject  of  the  efficiency  of  winding  by  electricity.  Mr.  Brown 
had  told  them  that  180  electric  winders  had  been  introduced 
recently  into  South  Africa,  and  that  he  was  expressing  the  pre- 
vailing opinion  when  he  stated  that  no  more  steam-winders  would 
be  installed.  Mr.  Mountain,  even  with  these  facts  before  him.  was 
still  unconvinced,  although  he  had  admitted  that  he  was  not  well 
acquainted  with  the  local  circumstances.  He  would  like  to  draw 
attention  to  Fig.  19.  He  ventured  to  say  that  to  put  in  a  con- 
nexion to  a  high-tension  motor  like  that,  and  to  put  a  man  to 
work  it,  was  simply  to  invite  accident.  They  would  be  better  off 
if  they  had  some  electricity  rules  in  South  Africa. 

Mr.  W.  C.  Mountain,  in  reference  to  his  supposed  objection 
to  electrical  winding,  said  that  if  Mr.  Nelson  would  read  his 
(the  speaker's)  very  first  paper*  and  other  communications 
which  he  had  given  on  the  subject,  he  would  find  that  his  objection 
had  never  been  to  electrical  winding,  but  to  the  application  of 
electrical  winding  in  places  where  it  could  not  compete  satisfac- 
torily or  economically  with  steam.  There  were  thousands  of 
cases  where  electrical  winding,  owing  to  the  circumstances, 
namely,  the  price  of  coal  and  many  other  factors,  could  be  very 
economically  adopted ;  and  assuming  that  coal  was  such  a  price 
on  the  Rand  that  electricity  could  be  supplied  at  a  price  which 
would  compete  with  steam-winding,  then  lie  ventured  to  say  that 

*"  Notes  on  Electric  Power  applied  to  Winding  in  Main  Shafts,'-  Trans. 
Inst.  M.  E.,  1904,  vol.  xxvii.,  page  142. 
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electrical  winding  was  the  proper  method  to  adopt.  But  the  whole 
question  was  a  commercial  one,  and,  so  far,  in  England  he  had 
never  seen  a  single  figure  produced  which  could  be  relied  upon 
as  to  the  actual  cost  of  electric  winding  per  100  tons  of  coal 
raised  from  the  shaft-bottom  to  the  shaft-top. 

Prof.  Hexry  Louis  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  he  would  like  to  ask  Mr.  Brown  a  question  about 
the  factor  of  safety  of  winding-ropes.  The  factor  of  safety  in 
South  Africa  was,  he  believed,  adopted  as  a  result  of  a  Commission 
of  Inquiry  into  the  safety  of  ropes.  He  was  speaking  from 
memory,  but  his  impression  was  that  the  factor  of  safety  which 
was  decided  upon  in  South  Africa  was  an  ultimate  factor  of  safety 
of  6;  that  was  to  say,  when  the  factor  of  safety  fell  below  6,  the 
rope  had  to  be  taken  off.  In  this  country  the  factor  of  safety  was 
an  initial  factor,  which  meant  that  a  rope  was  first  put  on  with  a 
safety-factor  of  10.  If  he  was  right  in  his  recollection,  the  two 
factors  were  not  comparable.  Furthermore,  he  would  point  out 
that  there  was  the  matter  of  depth,  which  had  to  be  taken  into  very 
serious  account.  If  they  looked  upon  the  question  of  safety,  not 
as  a  factor,  not  as  a  multiplier,  but  as  a  marginal  figure  to  be 
added,  then,  obviously,  in  dealing  with  a  deep  shaft  with  a  low 
factor  of  safety,  they  might  have  a  very  much  higher  marginal 
quantity  of  safety,  if  he  might  put  it  in  that  way,  than  they  would 
have  in  the  case  of  a  shallow  shaft.  He  believed  that  this  fact 
was  in  the  minds  of  some  of  the  engineers  in  South  Africa  who 
were  desirous  of  reducing  the  factor  of  safety.  He  looked  upon 
South  African  mining  as  standing  very  high,  and  he  did  not 
think  that  it  would  be  fair  to  let  it  go  forth  that  they  were 
running  undue  risks   with  their  winding-ropes. 

Mr.  A.  E.  du  Pasquier  (Manchester)  wrote  that  Table  II.  in 
Appendix  V.,  dealing  with  the  bending-stresses  of  winding- 
ropes,  was  particularly  interesting.  The  data  supplied  had,  he 
believed,  never  appeared  in  so  convenient  and  useful  a  form,  and 
would,  no  doubt,  be  very  valuable  for  reference.  At  the  same 
time,  he  was  afraid  that  the  tables  of  bending-stresses  for  various 
ratios  of  drums  to  rope  diameters,  and  for  different  standard  rope 
constructions,  might  give  rise  to  an  exaggerated  idea  of  the 
importance  of  these  bending-stresses  in  a  winding-engine  calcu- 
lation.    In  the  example  given  in  the  same  appendix  of  a  rope, 
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I  inch  in  diameter,  working  on  ;i  drum  60  inches  in  diameter,  be 
showed  thai  Eor  the  same  factor  of  safety  the  rope  capacity  would 
be  reduced  by  89*2  per  cent,  towards  the  end  of  its  Life,  owing  to 
the  increase  in  the  bending-stresses  alone  This  was  apparently 
;in  appalling  figure,  and  would  seem  to  be  a  very  weighty  argu- 
ment against  the  use  of  small  drums,  which  in  themselves  had 
greal  advantages.  He  (Mr.  du  Pasquier)  « 1  i « I  not  think,  how- 
ever, thai  this  was  looking  a1  the  matter  in  the  right  light. 
After  all,  what  everyone  was  concerned  with  was  the  actual 
margin  of  safety;  and  looking  at  it  from  that  point  of  view,  it 
would  be  seen  that  when  the  rope  was  new  there  was  a  margin 
on  the  assumed  safety  factor  of  69,200  pounds.  The  effeet  of 
the  increasing  bending-stress  was  to  reduce  this  figure  to  64,250 
pounds,  or  a  reduction  in  the  actual  margin  of  only  7  per  cent, 
at  the  end  of  the  life  of  the  rope — a  figure  which  he  suggested 
would  not  cause  anyone  anxiety.  Further,  the  author  had  not 
taken  a  very  flexible  rope.  For  a  larger  rope  constructed  of 
six  strands  of  thirty-seven  wires  per  strand,  the  bending-stresses 
would  be  mure  than  halved  if  it  were  still  desirable  to  go  as  low 
as  a  ratio  of  60  diameters.  The  point  was,  he  thought,  an 
imporlanf  one,  as  smaller  drums  did  unquestionably  make  for 
more  economical  winding-engines.  The  ordinary  term  *'  factor 
of  safety"  was,  he  thought,  misleading:  it  was  the  margin  that 
was  fhe  important  thing.  There  was  a  good  deal  to  be  said  for 
Dr.  Grlucksman's  proposals,  and  with  modern  keps  or  moving 
platforms,  which  did  away  with  the  necessity  for  lifting  the  cage, 
such  high  factors  of  safety  as  at  one  time  were  thought  necessary 
seemed  no  longer  to  be  required.  He  had  a  case  in  mind  of  a 
very  large  winding-engine,  where,  if  a  comparatively  low  tensile 
rope  were  used,  the  actual  factor  of  safety,  including  accelerating 
and  bending-stresses,  would  be  about  5,  but  the  margin  was  about 
17")  tons.  The  winding-engine  to  which  he  referred  was  for  the 
Great  Western  Colliery  Company,  Limited,  and  was  interesting, 
as  he  believed  it  to  be  the  largest  in  the  world.  It  was  designed  to 
deal  with  a  lift  of  12  tons  of  coal  from  a  depth  of  2,250  feet,  with 
a  normal  output  of  360  tons  per  hour.  The  12  to  18-foot 
cylindro-conical  drums,  arranged,  in  order  to  accommodate  very 
wide  centres,  "  diabolo  "  fashion,  would  be  connected  direct  to 
two  continuous-current  motors,  each  of  a  normal  capacity  of 
900  horsepower,  and  would  run  at  28  revolutions  per  minute 
during  the  maximum  velocity  period  of  the  wind.     The  equaliz- 
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ing  set  had  a  40-ton  flywheel,  with  a  peripheral  velocity  of  300 

feet  per  second.     The  winding-engine  would  be  served  off  the 

mains  of  the  South  Wales  Power  Company,  and  was  a  striking 

example  of  the  modern  tendency  in  such  matters.    There  was  one 

other  point  to  which  he  would  like  to  refer.     Mr.   Brown  had 

stated  in  connexion  with  Fig.  3  that,  if  the  area  corresponding  to 

the  maximum  velocity  period,  divided  by  the  area  of  the  starting 

period,  were  greater  than  1'4,  the  Ward-Leonard  system  would 

be  the  more   economical   in   actual  consumption   per  wind,  or, 

in  other  words,  that  the  smaller  the  starting  area  of  the  diagram 

was,  the  greater  would  be   the  economy  of  the  Ward-Leonard 

system.     This   was  a  rather  curious    statement,    as   one   would 

expect  the  result  to  be  reversed.     The  starting  period  was  the 

uneconomical  period  for  an  alternating-current  hoist,  owing  to 

the  rheostatic  losses,  and  the  maximum-velocity  period  should 

be  more  economical  than  in  the  Ward-Leonard  system,   owing 

to    the    absence    of   any   conversion    losses.  '    Referring    to    the 

P,  t- 
diagram  of  the  Brakpan   hoist,    here  p~       equalled   about   1*3, 

and  according  to  the  author's  formula  the  alternating-current 
-ystem  should  be  the  more  economical;  but  the  actual  figures 
quoted  gave  about  a  10-per  cent,  advantage  for  the  Ward- 
Leonard  winder  on  the  actual  diagrams. 

Mr.  A.  W.  Browx  (Manchester),  in  reply,  said  that  the  price 
of  current  in  South  Africa  varied  according  to  a  sliding-scale, 
the  lowest  price  charged  being  0'525d.  per  unit  with  a  load- 
factor  of  70  per  cent,  and  above.*  The  price  of  coal  was  about 
10s.  to  14s.  per  ton  delivered.  He  believed  that  tests  had  shown 
as  low  a  steam-consumption  as  255  pounds  per  shaft-horse- 
power-hour on  a  high-class  steam  winding-engine,  but  that  was 
only  under  test  conditions,  which  could  not  be  kept  up  in  service. 
Flywheel  equalizers  were  not  used  with  the  winding-engines  in 
South  Africa.  With  regard  to  the  losses  in  the  motor-generators, 
he  doubted  whether  they  could  accept  Mr.  Mountain's  figure  of 
40  per  cent.  With  a  modern  plant  there  would  be  an  overall 
efficiency  of  at  least  52  per  cent. ;  and,  allowing  85  per  cent,  for 
the  mechanical  efficiency,  and  92  per  cent,  for  the  efficiency 
of  the  winding-motor,  the  losses  in  the  motor-generator  set 
became  -33  per  cent.,  and  less  in  many  actual  cases.  Alternating- 

*  See  Cassier's  Magazine,  1912,  vol.  xli.,  page  104. 
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current  winders  were  certainly  the  simplest.  Ii  was  doubtful 
whether  they  were  anj  more  reliable  than  the  Ward-Leonard 
hoists,  since  direct-current  machines  were  thoroughly  reliable, 
;iimI  breakdowns  were  Pew  on  either  type  of  machine.  For  the 
winders,  a  voltage  of  2,100  at  50  periods  was  used  directly  on 
the  motors,  unless  the  motors  were  below  200  horsepower,  when 
the  voltage  \v;is  stepped  down  to  500.  On  motors  of  about  200 
horsepower  and  more,  the  lower  voltage  did  not  sensibly  in- 
crease the  reliability.  There  were  a  number  of  motors  running 
at  6,000  volts  ;it  the  General  Mining  and  Finance  Corporation's 
mines,  but  they  were  not  on  winding-engines.  That  voltage 
had  been  used  successfully  for  underground  pumps  without  an\ 
extraordinary  precautions  being  taken.  He  had  only  seen  a 
drag-link  used  on  one  winding-engine,  with  a  motor  of  960 
brake-horsepower,  giving  a  peak  of  1,800  horsepower.  All  the 
power  was  transmitted  through  one  crank-pin,  but  they  had 
to  deal  with  shearing  and  bending  stresses  only,  without  the 
periodic  reversal  given  by  a  steam-engine.  The  type  of  con- 
troller used  in  South  Africa  was  that  described  by  Mr.  Mountain, 
in  which  the  height  of  the  liquid  was  varied.  For  large  motors 
the  electrodes  became  very  heavy,  and  it  was  more  practicable  to 
move  the  liquid  than  the  heavy  electrodes.  Locked-coil  ropes 
were  not  used  on  the  winding-engines,  as  they  required  larger 
drums  than  Lang-'s-lay  ropes  of  equal  strength.  Mr.  Nelson  had 
criticized  the  connexions  in  Fig.  25.  It  was  true  that  they  were 
not  in  accordance  with  the  Home  Office  Rules  for  Great  Britain, 
but  they  certainly  fulfilled  all  requirements  in  South  Africa. 
M  r.  Nelson  probably  referred  to  the  high-tension  connexions 
to  the  stator,  which  were  made  by  the  mine's  own  staff  of 
electricians,  and   had  been  running  for  2  or  3  years. 

Mr.  Nelson  said  that  they  might  be  perfectly  safe  for  that 
length  of  time;   but  he  would  not  like  to  trust  them  indefinitely. 

Mr.  Brown,  continuing,  said  that  Prof.  Louis  had  spoken  of 
the  safety-factor  of  the  ropes.  The  required  safety-factor  in 
South  Africa  was  the  ultimate  safety-factor  for  men  alone,  as  no 
safety-factor  was  specified  for  ore-winding.  The  proposed  dimi- 
nution of  the  safety-factor  for  greater  depths  was,  he  thought, 
on  account  of  the  increased  extension  of  the  rope,  due  to  its 
elasticity,  which  reduced  the  effect  of  any  shock's  through  slack 
rope,  jamming,  etc.       There  was  no  intention  of  implying  that 
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undue  risks  were  being  run  with  the  winding-ropes;  but,  even 
with  the  present  safety-factors,  accidents  occurred  through  rope 
failures,  and  any  reduction  in  the  safety-factor  might  be  followed 
by  an  increase  in  the  number  of  accidents.  Both  Prof.  Louis  and 
Mr.  du  Pasquier  had  spoken  of  the  "  quantity  of  safety.*'  It  was 
a  useful  figure  to  know,  but  he  (Mr.  Brown)  thought  that  it  was 
more  correct  to  use  a  multiplier  rather  than  an  addendum.  It  would 
be  clear  that  a  6-ton  load,  with  a  12-ton  "  quantity  of  safety," 
would  be  safer  than  a  12-ton  load  with  a  12-ton  "  quantity  of 
safety,"  since  in  the  latter  case  all  stresses  due,  not  only  to  dead- 
load,  but  to  slack  chains,  jamming,  etc.,  would  be  doubled.  With 
regard  to  Mr.  du  Pasquier's  remarks  respecting  bending-stresses, 
the  example  taken  to  illustrate  the  bending-stresses  was  purposely 
exaggerated,  in  order  to  show  their  effect,  and  to  demonstrate 
how  a  flexible  rope  reduced  the  bending-stress,  which  should 
always  be  taken  into  account.  Small  drums  were  not  always 
advisable,  as,  unless  winding  in  more  than  one  layer,  the  throw  of 
the  rope  was  increased.  A  smaller  drum  permitted  the  use  of  a 
faster  motor,  with  higher  efficiency  than  the  slower  motor: 
but  this,  which  might  be  2  to  3  per  cent.,  was  usually  all 
the  gain  in  economy,  provided  that  the  drum  was  in  both  cases 
no  larger  than  was  necessary  to  hold  the  rope.  Further,  ropes 
coiled  around  a  drum  had  to  withstand  a  radial  pressure  which 
increased  with  a  decrease  in  drum  diameter.  This  pressure  tended 
to  deform  the  rope,  and  this  deformation  would  be  least  resisted 
by  the  more  flexible  ropes  necessary  for  the  small  drums.  There 
was  no  advantage  in  using  excessively  large  drums,  but  one 
should  not  go  to  extremes  in  reducing  the  diameter.  The  expres- 
sion given  in  connexion  with  Fig.  3  was  a  ratio,  and  the  constant 
was  only  approximate.  The  relative  economy  of  the  two  types 
of  hoists  depended  upon  the  ratio  of  the  uneconomical  period  of 
the  one  to  the  similar  period  in  the  other,  and  the  constant  given 
applied  to  smaller  hoists  than  for  Brakpan,  and  also  took  into 
account  the  waiting  period  between  winds. 

A   hearty  vote   of   thanks    was   proposed,    and    unanimously 
accorded  to  Mr.  Brown,  for  his  valuable  paper. 


The  following  paper,  by  Messrs.  T.  Y.  Simpson  and  G.  W. 
Bell,  on  "A  Photographic  Method  of  Rapidly  Copying  out  Pay- 
notes,  in  Use  at  Throckley  Collieries,"  was  taken  as  read  :  — 
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A  PHOTOGRAPHIC  METHOD  OF  RAPIDLY  COPYING 
OUT  PAY-NOTES,  IN  USE  AT  THROCKLEY  COL- 
LIERIES. 


By  T.  V.  SIMPSON  and  G.   \V.  BELL. 


Owing*  to  the  large  increase  in  clerical  labour  entailed  by 
baving  to  supply  workmen  witb  detailed  pay-notes,  and  the 
introduction  of  weekly  instead  of  fortnightly  pays,  in  conse- 
quence of  the  Coal  Mines  Act,  1911,  the  writers  have  evolved  a 
system  by  which  it  is  possible  to  copy  rapidly  the  details  for 
pay-notes  from  the  pay-bills  themselves.  The  bills  are  in  con- 
sequence ;it  once  liberated  for  use  in  making  up  the  accounts 
and  in  preparing  the  next  week's  bill.  At  the  same  time,  the 
arrangement  ensures  the  current  pay  being  carried  out  accu- 
rately, and  independently  of  the  bills  after  they  are  once 
checked. 

This  object  is  achieved  by  the  pay-bills  being  made  out  on 
single  sheets  of  suitable  paper,  and  a  copy  taken  from  them 
by  means  of  a  photo-copier  (Figs.  1  and  2).  The  information 
contained  on  each  line  of  the  copy  is  the  detail  required  for  a 
pay-note.  The  lines  are  cut  oft'  and  attached  to  slips,  the 
printed  heading  on  each  of  which  is  the  same  as  the  bill-heading, 
so  far  as  the  calculation  of  wages  is  concerned  (see  Appendix). 

The  pay-bills  were  re-drafted,  in  order  that  all  the  details 
of  each  individual  piece-  and  datal-worker's  wages  should  appear 
on  one  line,  thus  allowing  the  workman  to  see  exactly  how  the 
amount  of  his  wages  is  arrived  at.  For  example,  on  the  hewing 
bill  the  tonnage  rate  is  shown  after  the  number  of  tons,  instead 
of  as  formerly  at  the  top  of  the  bill,  so  that  the  information 
appears  on  each  completed  pay-note  (see  Appendix).  All  par- 
ticulars required  by  the  owners  are  placed  to  the  left  of  the  man's 
name,  and  not  photo-copied.  In  order  to  save  space,  the  head- 
ings giving  the  different  classes  of  work  are  written  vertically 
in  a  narrow  column. 
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The  paper  used  for  the  pay-bills  is  an  extra  strong  "  bank  " 
paper,  sufficiently  transparent  for  copying,  but  thick  enough  to 
allow  errors  to  be  erased.     The  writing  is  contained  on  one  side 


Fig.  1. — Haldex  Duplex  Radial  Electp.ic  Piioto-copilk. 

of  the  paper,  and  only  inserted  on  every  other  line,  and  as  the 
lines  are  TV  inch  apart,  each  photo-slip  is  thus  f  inch  in  width. 
The  particulars  should  be  written  with  an  opaque  ink,  in  order 
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lit  give  well-defined  copies;  and,  after  experiment,  it  w;i^  found 
thai  Stephens'  black  drawing-and-ticketing  ink,  diluted  with 
water  t<>  the  required  consistency,  suited  the  purpose  admirably. 


Fig.  2.  —Copying  two  Tracings  at  oxe  Exi-osurk. 

The  abstract  is  printed  on  ordinary  stout  paper,  and  is  used 
as  a  backing  for  the  loose  sheets.  An  extra  width  of  margin 
on  the  left-hand  side  folds  over,  and  allows  of  the  whole  being 
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fastened  together  with  wire  staples.  The  headings  and  columns 
on  the  slips  to  which  the  photo-copies  are  attached  are  a  duplicate 
of  the  particular  part  of  the  bill  relating  to  the  man's  name  and 
the  details  of  his  wages.  The  yard-work  prices  can  either  be 
printed  on  the  headings,  or  be  put  on  with  a  rubber  stamp. 
In  addition,  a  perforated  receipt-slip  is  attached,  which  must 
be  signed  and  handed  in  at  the  pay-office  before  the  wages  are 
paid.  Examples  of  these  pay-notes  are  given  in  an  appendix, 
the  black-ruled  portion  representing  the  photo-slip. 

The  photo-copier  consists  of  two  semi-cylindrical  plate- 
glasses,  each  measuring  53  inches  in  length  and  31  inches 
around  the  bend,  fitted  into  a  ring  at  both  the  top  and  the 
bottom,  thus  forming  a  cylinder.  To  this  cylinder  is  attached 
trunnions,  which  fit  into  an  iron  stand,  thus  giving  a  free 
motion  and  allowing  the  cylinder  to  swing  around  to  either 
a  vertical  or  a  horizontal  position  (Fig.  2).  Over  each  glass  is  a 
canvas  cover,  which  is  drawn  tightly  over  the  convex  face  of 
the  glass  by  means  of  a  mechanical  arrangement  fitted  to  the 
framework.  An  enclosed  arc  lamp,  giving  about  a  2-inch  arc 
on  a  direct-current  voltage  of  220  to  250  (which  is  most  suitable), 
and  giving  a  powerful  light  of  about  2.000  candlepower,  is 
^n>pended  on  a  steel  rope,  which  travels  over  pulleys  fixed  to  a 
bracket  attached  to  the  wall,  and  allows  the  lamp  to  be  raised  or 
lowered  inside  the  cylinder  by  means  of  lowering  gear,  which 
can  be  regulated  to  any  desired  speed  (Fig.  1). 

The  copying  of  the  pay-bills  is  a  very  simple  operation.  The 
cylinder  is  turned  into  a  horizontal  position  (Fig.  2),  and  the 
canvas  cover  over  one  of  the  semi-cylindrical  glasses  thrown 
back.  The  bills  to  be  photo-copied  are  now  placed  upon  the 
face  of  the  glass,  a  sheet  of  ferro-prussiate  paper  is  laid  on  top 
of  them,  and  the  canvas  cover  is  again  stretched  tightly  into 
place.  This  process  is  repeated  on  the  other  side,  and  the  cylinder 
then  turned  into  a  vertical  position.  The  arc  lamp  is  now 
switched  on.  and  lowered  down  the  centre  at  such  a  speed  as  to 
give  the  correct  exposure.  The  machine  prints  four  sheets  of 
the  bill  at  one  exposure,  the  time  taken  being  approximately 
4  minutes;  but  the  duration  of  exposure  varies,  of  course,  with 
the  thickness  and  transparencj-  of  the  paper  used. 

The  prints  arc  washed  by  running  water  over  them  in  a 
trough    made    for    the    purpose,    the    operation    taking    only    a 
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moment  or  two.  They  are  then  "squeegeed,"  clipped  on  to 
wooden  drying  rods,  and  hung  in  an  oven  to  dry.  The  oven 
consists  of  a  sheet-iron  bos  with  ;i  hinged  door,  and  is  heated 
by  a  Buusen  burner,  which  is  covered  in  order  to  prevent  the 
prints  from  catching  fire.  Both  the  trough  and  oven  were  made 
at  the  colliery,  and  are  of  a  convenient  size  for  the  pay-bill>  used. 

After  the  prints  have  been  washed  and  dried,  their  backs  are 
coated  with  a  solution  of  gum-arabic ;  and  so  as  to  allow  of  their 
drying  quickly,  they  are  again  put  into  the  oven.  After  the 
gum  has  dried,  the  copies  are  cut  into  strips,  on  each  of  which 
appears  the  workman's  name,  with  the  particulars  of  wages 
detailed  on  it,  as  before  mentioned.  This  strip  is  stuck  on  the 
pay-note  in  such  a  manner  that  all  the  columns  coincide.  The 
whole  process,  from  taking  the  photo-copy  to  finishing  the  note, 
is  (arried  out  by  two  boys. 

In  conclusion,  it  is  found  that  the  time  taken  up  by  this 
method  of  preparing  the  pay-notes  is,  with  practice,  about  a 
quarter  of  what  it  would  be  if  they  were  written  in  the  ordinary 
way.  Apart,  however,  from  this  saving  of  time,  a  decided  ad- 
vantage is  that  the  pay-bill  is  only  detained  for  a  few  minutes, 
thus  leaving  it  free  for  other  office  use.  A  further  advantage 
is  that  if  the  bill  is  checked  before  being  copied,  errors  cannot 
occur  on  the  pay-notes. 

The  cost  of  the  new  bills,  notes,  and  photo-paper  is  about 
25  per  cent,  more  than  the  old  form ;  but  this  increased  cost  is 
easily  compensated  for  by  the  smaller  staff  required,  and  the 
facilitv  with  which  the  office  work  can  be  carried  out. 


The  President  (Mr.  "W.  C.  Blackett)  said  that  time  compelled 
them  to  adjourn  the  consideration  of  the  paper  until  the  December 
meeting,  when  it  would  come  forward  for  discussion ;  and  he 
proposed  that  the  thanks  of  the  meeting  be  accorded  to  the  authors 
for  what  Avould,  without  doubt,  prove  a  useful  contribution  to 
the  Transactions. 

The  vote  of  thanks  was  carried  unanimously. 
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Appendix— Examples   of  Pay-notes:    The    Portions    of    the    Photo-prints 

ATTACHED   TO   THE   PaT-NOTES    ARE    ENCLOSED    IN    BLACK    RULES. 
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endix.    -Examples  of   Pay-notes:   The   Portions   of    the    Photo- Prints 
attached  to  the  Pay-notes  are  enclosed  is   Black  Rules.— Continued. 
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Appendix.— Examples    of    Pay-notes:    The   Portions    of  the   Photo-prints 
attached  to  the  Pay.notes  are  Exclosed  in  Black  Rules.— Continued. 
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Appendix.—  Examples    of    Pay-xotes  :    The    Portions    of   the    Photo-prints 
attached  to  the  Pay-xotes  are  Excr.osED  ix  Black  Rules.— Continued. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  I  >F  MIXING  AND 
MECHANICAL  ENGINEERS. 


general  meeting, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 
December  14th,  1912. 


Mr.  W.  C.  BLACKETT,  President,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  November  30th  and  that  day. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated  : — 

Honorary  Member — 
Mr.  Thomas  Douglas,  The  Garth,  Darlington. 

Members  — 
Mr.  Arthur  Edgar  Bennett,  Mechanical  and  Electrical  Engineer,  Botallackt 

Limited,  St.  Just,  Cornwall. 
Mr.   Edward  Otto  Forster  Brown,   Mining   Engineer,  706-707,  Salisbury 

House,  Finsbury  Circus,  London,  E.C. 
Mr.  Clement  Dixon,  Consulting  Mining  and  Metallurgical  Engineer,  P.O. 

Box  305,  Bulawayo,  Rhodesia,  South  Africa. 
Mr.  James  Kenneth  Guthrie,  Mining  Engineer,  21,  Grainger  Street  West, 

Newcastle-upon-Tyne. 
Mr.  John  Hands,  Mechanical  Engineer,  co  Messrs.   Huttenbach  Brothers  & 

Companj*,  Kuala  Lumpur,  Federated  Malay  States. 

Mr.  Douglas  Hay,  H.M.  Inspector  of  Mines,  Durham. 

Mr.  Alfred  Edwin  Kirk,  Colliery  Manager,  Aberdare  Extended  Colliery, 
Cessnock,  New  South  Wales,  Australia. 

Mr.  Charles  Anthony  Nelson,  Mining  Engineer,  Glenview,  Kings  Road, 
Wallsend,   Northumberland . 

Mr.  James  Cartmell  Ridley,  Jun.,  Engineer,  Cathedral  Buildings,  New- 
castle-upon-Tyne. 

Mr.  Roland  Francis  Young,  Metallurgist,  co  Tarkwa  Banket  West, 
Tarquah,  Gold  Coast,  West  Africa. 
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Associate  Members — 
Mr.  Malcolm  Dillox,  Dene  House,  Seaham  Harbour,  County  Durham. 
Mr.  John  Johnsox  Huntley,  54,  Beacon  Street,  Low  Fell,  Gateshead-upon- 
Tyne. 

Associates— 
Mr.  Marshall  Blackett  Bell,   Colliery  Manager,  1,  Cross  Row,  Felling, 

Gateshead-upon-Tyne. 
Mr.  William   Hall  CorLSO",   Colliery  Under-manager,    Shamrock   House, 

Durham. 
Mr.  Alfred    Bessell    Hare,   Assistant    Colliery    Manager   and   Surveyor, 

Howlish  Hall,  Bishop  Auckland. 

Student — 
Mr.  Rowley  Hall,  Mining  Student,  Station  House,  South  Hylton,  Sunder- 
land. 


DISCCSSIOX  OF  DR.  W.  M.  THORNTON'S  PAPER  OX 
•THE  IGNITION  OF  COAL-GAS  AND  METHANE  BY 
MOMENTARY  ELECTRIC  ARCS/* 

Dr.  F.  C.  Garrett  (Armstrong  College,  Xeweastle-upon- 
Tyne)  said  that  the  author  had  taken  up  a  subject  which  was  of 
great  chemical  interest,  and  the  results  were  very  striking.  It 
seemed  that  the  voltage-current  curves  were  practically  arc- 
characteristics,  and  that  the  current  required  to  produce  an  explo- 
sion was  that  necessary  to  produce  a  true  sustained  arc  in  the  mix- 
ture. It  was  well  known  that  if  the  voltage  fell  below  about  40, 
no  current  would  give  such  an  arc  between  carbon  poles  in  air : 
the  author  had  used  metal  electrodes,  and  had  not  worked  in 
pure  air.  which  would  influence  the  voltage  required;  but  his 
curves  suggested  that  for  explosion  also  there  was  a  lower  limit 
of  about  40  volts.  There  had  been  some  discussion  as  to  why  a 
number  of  sparks  should  be  needed  before  the  mixture  exploded, 
and  the  suggestion  had  been  made  that  this  was  due  to  ionization 
of  the  gas  by  the  sparks  ;  the  very  interesting  curves  shown  (Fig.  7, 
page  157)  appeared  to  support  this  view,  for  they  were  exactly 
what  would  be  obtained  if  the  ignition  were  the  result  of  ioniza- 
tion. He  was  indebted  to  Mr.  H.  Morris-Airey  for  these  sugges- 
tions, and  would  like  to  have  Dr.  Thornton's  opinion  on  the 
point. 

He  was  afraid  that,  owing  to  certain  chemical  errors,  it 
was  unsafe  to  draw  any  conclusions  from  the  author's  experi- 
ments, and  it  was  possible  that  he  himself  was  in  part  to  blame 

*  Trans.  Inst.  M.  E.,  1912,  vol.  xliv.,  page  145. 
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for  an  unfortunate  mistake.  Dr.  Thornton  gave  the  coni- 
positioii  of  the  gas  used,  the  figures,  however,  not  being 
the  result  of  any  single  analysis,  hut  the  average  of  a 
number  made  (lining  the  winter  of  1911-1912  with  the 
view  of  showing  the  approximate  composition  of  Newcastle 
coal-gas  under  normal  working,  and  with  no  admixture  of  water- 
gas.  At  Dr.  Thornton's  request,  he  had  supplied  hiiu  with  a 
copy  of  the  figures,  hut  it  had  never  occurred  to  him  that  Dr. 
Thornton  would  publish  them,  as  they  were  not  prepared  for  his 
(Dr.  Thornton's)  purpose ;  or  that  he  would  imagine  the  com- 
position of  the  town-supply  to  he  invariable.  Dr.  Thornton 
mentioned  that  part  of  his  work  was  carried  out  during  the  coal 
strike,  when  "the  composition  was  modified  by  the  extensive  use 
of  water-gas,"  but  evidently  did  not  realize  the  importance  of 
this.  The  carburetted  water-gas  which  was  supplied  was  of 
variable  composition,  but  would  contain  about  40  per  cent,  of 
hydrogen,  30  per  cent,  of  carbon  monoxide,  10  per  cent,  of 
methane,  and  10  per  cent,  of  nitrogen,  with  smaller  percentages  of 
ethane,  propane,  defines,  etc.,  and  such  a  mixture  was  very  ditfer- 
ent  from  that  described  by  Dr.  Thornton.  He  was  not  prepared 
to  say  that  on  no  single  occasion  was  gas  such  as  that  shown  by 
Dr.  Thornton  supplied,  although  it  was  highly  improbable.  It 
was  possible  that  on  some  occasions  pure  carburetted  water-gas 
was  in  the  apparatus :  most  of  Dr.  Thornton's  experiments  had 
been  made  on  a  mixture  of  coal-gas  and  carburetted  water-ga>. 
and  he  was  in  a  position  to  say  that  the  composition  of  the 
mixture  varied  greatly  from  dajT  to  day.  Dr.  Thornton  had, 
apparently,  accepted  the  statement  of  the  Xewcastle-upon-Tyne 
&  Gateshead  Gas  Company,  that  the  calorific  power  of  the  gas 
had  been  steady,  as  a  sufficient  guarantee  that  it  would  yield 
uniform  results  in  his  apparatus,  forgetting  that  the  temperature 
of  ignition  was  also  of  importance,  and  that  although  H.  Le 
Chatelier  and  O.  Boudouard  found  that  with  a  mixture  of  air  and 
a  gaseous  compound  of  carbon  the  limiting  explosive  mixtures 
had  a  constant  calorific  value,  they  showed  that  there  were  excep- 
tions, and  that  the  principal  constituent  of  coal-gas  (hydrogen) 
did  not  conform  to  this  rule.*     It  appeared  that  Dr.  Thornton 

*  "  Sur  les  Limites  d'lnflammabilite  des  Vapeurs  Combustibles,"  by  H.  Le 
Chatelier  and  O.  Boudouard,  Comptes  Rendits  hebdomadaires  des  Seances  de 
VAcad&mu   des  Sciences,   1S9S,  vol.  cxxvi.,  page  ],510. 
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had  worked  with  a  gas  of  unknown  and  variable  composition, 
and  it  was  obvious  that  no  weight  could  attach  to  experiments 
performed  under  such  conditions.  It  was  most  unfortunate,  and 
if  any  careless  speech  of  his  had  misled  his  colleague,  he  regretted 
it  very  much,  and  could  only  repeat  that  he  had  no  idea  that 
Dr.  Thornton  intended  to  use  the  figures  in  that  way. 

The  second  series  of  experiments  were  made  with  methane,  but 
here  again  there  was  uncertainty  as  to  the  composition  of  the 
mixtures  used.  Dr.  Thornton  had  prepared  several  batches  of 
the  gas  by  heating  a  mixture  of  sodium  acetate  and  soda-lime, 
and  samples  of  these  had  been  examined  by  Mr.  R.  E.  Forbester. 
It  was  well  known  that  by  the  method  used  pure  marsh-gas  was 
never  obtained,  and  the  impurities  which  occurred  in  it  were 
troublesome  to  estimate.  The  complete  analysis  of  such  a  mix- 
ture was  therefore  a  matter  of  some  difficulty,  and  Mr.  Forbester 
could  not  give  the  time  required  for  such  a  purpose;  but,  in 
order  to  oblige  Dr.  Thornton,  he  had  determined  the  per- 
centages of  carbon  dioxide  and  oxygen,  and,  as  a  check, 
had  exploded  a  portion  of  the  residue  with  oxygen — using 
the  Hempel  apparatus — and  the  analysis  published  was  one 
of  those  in  question.  Mr.  Forbester  authorized  him  to  say 
that  he  was  not  aware  that  Dr.  Thornton  intended  to  publish 
any  of  the  figures,  that  he  had  informed  him  that  he  had  not 
tested  for  hydrogen  or  acetone,  and  that  all  combustible  gas 
had  been  returned  as  methane.  He  would  like  to  ask  Dr. 
Thornton  what  reason  he  had  for  saying  that  "hydrogen  or 
acetone,  if  present,  was  less  than  0'2  per  cent.''  Mr.  Forbester 
disclaimed  responsibility  for  the  statement,  and  the  readings 
that  he  had  obtained  when  making  the  analysis  quoted,  although 
inconclusive,  suggested  a  very  much  greater  amount  of  impurity. 

In  Fig.  T  (page  157)  Dr.  Thornton  gave  the  lower  limiting 
mixture  for  methane  as  about  4J  per  cent,  with  direct  current, 
and  with  alternating  current  he  found  it  to  be  about  bh  (Fig.  13, 
page  164) ;  variations  in  the  composition  of  the  gas  used  for 
preparing  the  mixtures  would  be  sufficient  to  account  for  this, 
and  he  would  like  to  know  whether  all  the  experiments  were 
made  with  methane  from  the  same  batch. 

To  have  to  criticize  the  work  of  a  colleague  in  this  way 
was  most  distasteful,  but  the  subject  was  of  such  importance  that 
he  could  not  allow  his  long  friendship  with  the  reader  of  the 
paper  to  prevent  him  from  pointing  out  these  errors. 
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Dr.  W.  M.  Thornton  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  thai  with  regard  to  Mr.  Blackett's  remark  at  the 
last  meeting- — that  it  had  taken  50,000  sparks  to  demonstrate 
what  ought  to  he  found  in  50 — each  point  on  the  curves 
was  a  new  result;  he  (Dr.  Thornton)  had  counted  them, 
and  there  were  over  130.  One  would  have  to  he  superhuman  to 
hit  the  exact  igniting  current  of  any  gaseous  mixture  at  one 
attempt :  it  would  he  like  getting  the  weight  of  an  unknown 
mass  to  several  significant  figures  without  weighing  it.  With 
regard  to  the  sparking  alluded  to  hy  Mr.  Blackett,  what  wa- 
in that  gentleman's  mind  was  doubtless  the  experiments  with 
alternating  currents  which  he  (Dr.  Thornton)  carried  out  at 
the  last  meeting,  in  which  there  were  no  douht  some  metallic- 
iron  sparks.  That  was  due  to  the  fact  of  the  use  of  very 
large  alternating  currents  in  a  mixture  which  did  not  explode ; 
in  actual  working,  when  they  were  getting  near  ignition 
with  direct  currents,  there  was  no  trace  of  iron  sparks.  Of 
course,  there  were  always  ions  discharged:  they  could  call  those 
ions  particles  of  metal  of  minute  dimensions  squirted  out  in  the 
gas,  hut  they  were  not  particles  in  the  sense  of  heing  distinct 
bodies.  He  thought,  therefore,  that  in  nearly  every  case  what 
actually  did  ignite  the  gas  was  not  metallic  particles  as  such, 
hut  ions  of  molecular  dimensions. 

He  regarded  the  spark  as  a  kind  of  electrical  shrapnel-shell 
which  discharged  from  itself  a  great  shower  of  electrically- 
charged  particles  into  the  mixture,  and  then  the  process  of 
ignition  proceeded,  hy  this  igniting  the  other  explosive  elements, 
gas  and  air  together.  When  this  proceeded  automatically 
through  the  gas,  they  had  a  self-ignition.  He  thought  that  Mr. 
Morris-Airey  was  right  in  calling  attention  to  the  resemblance  of 
the  curves  to  steady  arc  characteristics.  The  direct-current  curves 
were  characteristic  in  the  way  in  which  they  fell  with  the  voltage  : 
the  igniting  current  decreased  with  the  voltage  in  very  much  the 
same  way  that  the  current  in  arcs  at  different  voltages  varied  with 
the  voltage  when  the  arcs  were  maintained.  That  was  a  coinci- 
dence, and  showed  that  there  was  some  relation  between  the  two, 
depending  on  the  metals  of  the  circuit.  With  regard  to  the 
gaseous  compositions,  he  regarded  the  criticism  as  a  typical 
example  of  wrong  criticism,  because  the  actual  facts  of  electrical 
ignition  by  break-sparks  could  be  shown  to  depend  very  little 
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upon  variations  of  the  constitution  of  the  gas.  deferring  to 
Figs.  2  and  3  (pages  150  and  151),  in  Fig.  2  with  100  volts  they 
obtained  a  point  of  1  ampere  with  iron  poles  in  gas  that  con- 
tained 40  odd  per  cent,  of  hydrogen,  with  methane,  nitrogen, 
and  so  on.  In  Fig.  3  they  had  methane,  and  at  100  volts  they 
found  that  1  ampere  with  iron  poles  ignited  the  gas  :  that  was  to 
say,  they  were  the  same;  in  other  words,  the  addition  of  40  per 
cent,  of  hydrogen  to  methane  had  produced  no  electrical  difference 
whatever.  But  the  calorific  values  of  the  gases  were  nearly 
the  same  in  the  two  cases,  and  in  the  light  of  Burgess  and 
Wheeler's  work  on  the  lower  limit  of  inflammation,*  it  would 
appear  that,  so  far  as  the  gas  was  concerned,  the  most  decisive 
factor  in  ignition  was  the  calorific  value  of  the  mixture. 
He  would  point  out  that  his  paper  was  an  electrical  one,  not 
a  chemical  one,  and  a  point  like  that  would  seem  to  him 
to  be  convincing  that  all  this  talk  of  extreme  nicety  of  chemical 
composition  was  beside  the  mark,  and  fell  to  the  ground  in  the 
light  of  actual  experiments.  There  was  not  such  a  fundamental 
difference  between  the  electrical  ignition  of  coal-gas  and  methane 
by  momentary  break-sparks  as  might  be  suggested  by  the  remarks 
about  chemical  analyses.  "With  regard  to  the  variation  from 
day  to  day,  he  would  like  to  ask  anyone  who  had  read  the  paper, 
whether  the  regularity  of  the  curves — for  example,  in  Fig.  4 
(page  153),  where  the  straight  lines  were  parallel — through- 
out suggested  that  there  was  some  unconsidered  error  which  came 
in  from  day  to  day  by  the  mere  variation  in  the  composition  of 
the  gas.  He  thought  that  those  who  had  had  experience  of  experi- 
mental work  would  agree  that  curves  such  as  that  could  not  be 
obtained  if  there  was  an  error  which  fluctuated  from  day  to  day. 
For  example,  he  took  a  sample  of  Newcastle  coal-gas  in  the 
laboratory,  and  repeated  the  observations  a  year  after  the  first 
ones  were  made,  and  the  results  were  correct  to  within  1  per  cent. 
He  ventured  to  say  that  a  statement  of  that  kind  completely  over- 
came the  chemical  objections  to  slight  variation  of  composition. 
The  method  used  was  not  the  usual  way  of  igniting  gas  :  the 
usual  way  was  by  a  stream  of  high-tension  sparks  between  two 
terminals,  which  gave  practically  a  continuous  arc,  or  they  might 

*"The  Lower  Limit  of  Inflammation  of  Mixtures  of  the  Paraffin 
Hydrocarbons  with  Air/' by  M.  J.  Burgess  and  R.  V.  Wheeler,  Journal  of  tin 
Chemical  Society,  Transactions,  1911,  vol.  xcix.,  page  2,013. 
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have  a  hoi  wire;  the  method  used  was  a  peculiar  one,  by  separ- 
ating the  poles  and  so  giving,  as  it  were,  an  explosion  of  current. 
Reverting  to  Fig.  13  (page  Kit),  he  would  point  out  that  the 
limiting  mixture  seemed  to  be  about  6  per  cent,  of  methane:  it 
went  at  8  amperes,  and  below  that  lie  did  not  get  it  to  go  at  all. 
That  was  with  alternating-  current  at  a  frequency  of  40.  In 
Fig.  7  (page  157),  with  direct  current,  the  methane  line  crossed 
over  to  the  left,  below  5  per  cent. ;  it  seemed  to  him,  therefore, 
that  the  limiting  ignition  of  gaseous  mixtures  depended  very 
largely  upon  the  electrical  conditions,  upon  the  method  by  which 
one  ignited  the  gas.  The  former  figure  agreed  almost  exactly 
with  Burgess  and  Wheeler's  work  done  with  alternating  currents, 
and  he  suggested  that  it  was  conceivable  that  working  with  very 
large  direct  currents  they  might  get  such  a  tremendous  splash  as 
to  give  the  gas  enough  ions  to  make  it  self-igniting  for  a  con- 
siderable distance.  With  regard  to  the  quoted  analysis  of  coal- 
gas,  lie  had  been  told  by  Dr.  Garrett  that  it  was  not  confidential; 
and  with  regard  to  the  methane,  that  was  a  matter  between  Mr. 
Forbester  and  himself.  At  the  end  of  his  remarks  Dr.  Garrett 
had  attributed  the  difference  in  the  lower  limits  with  direct 
and  alternating  current,  as  shown  in  Figs.  7  and  13  (pages  157 
and  164  respectively),  to  variation  in  the  composition  of  the 
methane,  namely,  to  the  presence  of  hydrogen.  But  if  that 
were  so,  the  upper  limit  should  be  more  affected  than  the  lower, 
for  by  reference  to  Fig.  7  it  would  be  seen  that  the  limiting  per- 
centage with  coal-gas  approached  30  to  40,  and  with  methane  it 
was  at  14.  One  would  expect,  therefore,  that  the  introduction 
of  hydrogen,  or  variation  in  its  percentage,  would  influence  the 
upper  limit  materially ;  but  by  a  comparison  of  Figs.  7  and  13 
it  would  be  seen  that  it  did  notr  the  upper  limits  being  the  same 
in  both  cases. 

With  respect  to  Prof.  Bedson's  remarks,  he  thought  that  his 
reply  to  Dr.  Garrett  would  cover  them.  The  igniting  current 
appeared  to  him  to  be  much  more  sensitive  to  change  of  physical 
conditions  such  as  pressure  than  to  changes  in  chemical  com- 
position. For  instance,  if  one  applied  a  foot  of  water-pressure 
to  the  gas,  it  changed  the  point  of  ignition,  from  where  it 
ignited  at  the  twelfth  contact,  to  one  where  it  ignited  at  the 
first.  It  certainly  lowered  the  igniting  current  more  than  any 
normal  variation  of  the  Xewcastle  coal-gas.     He  would  say,  in 
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conclusion,  that  lie  hoped  the  paper  would  be  found  useful  to 
mining  men  as  a  fairly  complete  examination  of  gaseous 
mixtures  ignited  in  the  simplest  possible  way  to  imitate  prac- 
tical electrical  conditions  in  mining;  and  that  he  would  be  able 
to  lay  before  them  shortly  a  similar  examination  of  the  ignition 
of  pit-gas. 

The  President  (Mr.  W.  C.  Blackett)  said  that  the  discussion 
had  been  very  interesting ;  they  were  grateful  to  those  gentlemen 
who  were  more  skilful  in  science  than  the  rest  of  them  for  the 
way  in  which  they  had  dealt  with  the  subject.  He  at  once  con- 
fessed that  with  regard  to  Dr.  Thornton's  reply  to  one  of  his 
remarks,  he  should  probably,  instead  of  hastily  saying  50,  have 
been  more  careful  and  said  "fewer."  With  regard  to  particles 
and  ions,  the  thought  occurred  to  him  during  the  description  of 
some  experiments  that  Dr.  Thornton  had  given,  where  there  was 
a  scraping  of  contacts  with  an  iron  file,  that  they  could  quite 
easily  get  a  confusion  of  the  effect  of  a  scraped-oit  particle  with 
what  might  otherwise  have  been  described  as  ionization.  In 
connexion  with  the  subject,  grateful  as  they  were  to  Dr.  Thornton 
for  new  .methods  of  thought,  he  would  also  like  to  recommend  a 
study  of  the  reports  of  the  Explosions  in  Mines  Committee,  two  of 
which  had  been  issued  so  far.  and  there  was  a  third  about  to  be 
issued,  all  of  which  they  would  find  of  considerable  interest. 


DISCUSSION  OF  Ml?.  A.  W.  BROWN'S  PAPER  OX  -  ELEC- 
TRICALLY-DRIYEX  WIXDIXG-EXGIXES  IX  SOUTH 
AFRICA."* 

Mr.  S.  Eckmann  (Manchester)  wrote  expressing  his  high  appre- 
ciation of  the  perspicuous  way  in  which  Mr.  Brown  had  shown 
what  a  great  amount  of  important  British  work  had  been  carried 
out  in  the  way  of  electrically-driven  winding-engines.  He  (Mr. 
Eckmann)  believed  that  the  appendices  added  to  the  value  of  the 
paper,  although  they  might  contain  perhaps  one  or  two  points 
on  which  engineers  might  differ  from  the  opinions  propounded 
by  Mr.  Brown.  For  instance,  it  occurred  to  him  that  the  bending- 
stresses  in  a  steel  rope  might  perhaps  not  be  quite  as  readilv  cal- 
culated as  intimated  in  Appendix  Y.  (page  208).     The  bending- 

*  Trans.  Inst.  M.  K,  1912,  vol.  xliv.,  page  186. 
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stresses  Bel  up  in  ;i  steel  rope  when  coiled  round  a  drum  equalled, 
according  to  the  paper,  the  modulus  oi  elasticity  of  the  rope 
multiplied  bj  the  diameter  of  the  wires,  and  divided  by  the 
diameter  of  the  drum.  The  conception  "  modulus  of  elasticity  "oi 
the  rope  was  apparently  defined  as  the  load  per  square  inch,  whicb 
would  douhle  the  length  of  the  complete  rope,  it  such  elongation 
were  possible,  without  exceeding  the  elastic  limit.  A^  the  rope 
c(ui  Id  be  conceived  as  being  made  up  of  a  number  of  spiral  springs, 
it  w;is  obvious  thai  the  so-called  ''modulus  of  elasticity"  of  the 
complete  rope  was  very  different  from  the  true  modulus  of  elas- 
ticity of  the  steel  out  of  which  the  wires  were  made.  The 
modulus  referred  to  in  the  paper  was  dependent  on  the  construc- 
tion of  the  rope,  the  diameters  of  the  steel  wires,  the  state  of 
the  hempen  cores,  and  the  modulus  of  elasticity  of  the  steel  used ; 
whereas  the  true  modulus  of  elasticity  had  nothing  to  do  with 
either  form  or  section  or  hempen  core,  hut  solely  depended  on  the 
quality  of  the  steel.  It  followed  from  this  that  an  alteration  of 
the  elasticity  of  the  complete  rope,  Mich  as  occurred  as  the  result 
of  the  tightening-down  of  the  wires  and  the  bedding  of  the  strands 
into  the  hempen  cures,  had  no  direct  connexion  with  the  elasticity 
oJ  the  steel  out  of  which  the  wires  were  made.  In  other  words, 
if  the  rope  as  a  whole  grew  less  elastic,  that  did  not  mean  that  the 
elasticity  of  the  individual  wires  underwent  a  corresponding-  and 
proportional  change,  or  that  the  bending-stresses  in  the  wires 
increased  in  such  an  alarming-  way  as  had  been  made  out  in  the 
paper. 

It  also  occurred  to  him  (Mr.  Eckmann)  that  while  the  paper 
dealt  largely  with  the  stresses  due  to  bending  and  tension,  no 
mention  was  made  of  the  torsion  that  was  nevertheless  undoubt- 
edly set  up  in  the  spirally-wound  wires,  in  the  same  way  ;i- 
torsion  was  set  up  in  every  spiral  spring  when  subjected  to 
tension  or  compression,  or  to  combined  tension  and  compression, 
namely,  bending.  It  seemed  to  him  that  the  deformation  which 
a  rope  underwent  when  coiled  round  a  drum  might  easily  be 
brought  about  by  torsion  in  those  wire  sections  which  lay  on  the 
innermost  and  outermost  diameter  of  the  rope,  as  anyone  might 
see  for  himself  by  bending  an  ordinary  spiral  spring  into  a  circle. 
He  (Mr.  Eckmann)  did  not  maintain  that  a  certain  amount  of 
bending-stress  did  not  occur,  but  he  submitted  that  the  formula 
in  the  paper  was  not  built   up  on  the  right  basis,   although  it 
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appeared  here  and  there  in  text-books.  He  believed  that  it  put 
unnecessary  restrictions  on  the  selection  of  the  drum  diameters, 
and  that  it  was  extremely  difficult  and  hardly  necessary  in 
present-day  practice  to  calculate  the  additional  stresses  set  up  by 
the  coiling  of  the  rope  round  the  drum.  Ropes  generally  broke 
near  the  cage — that  was,  in  the  portion  which  in  ordinary  service 
never  touched  the  drum  or  even  the  pit-head  sheave.  Thus  it 
was  just  the  portion  which  theoretically  should  have  no  bending- 
stress,  and  was  subjected  to  the  lowest  tension-stress,  that  proved 
to  be  weaker  than  those  portions  which  permanently  wind  and 
unwind  on  the  drum. 

That  the  drum  diameters  might  safely  be  reduced  as  against 
the  average  practice  of  to-day  had  been  proved  by  experience. 
For  instance,  on  the  electric  winder  at  the  Maritime  Colliery, 
South  Wales,  ropes  which  were  coiled  round  a  drum,  part  of 
which  had  a  diameter  of  only  50  rope-diameters,  had  worked 
quite  satisfactorily  for  two  or  three  years.  The  fact  was 
referred  to  by  Mr.  Hugh  Bramwell  at  a  recent  meeting  of  the 
South   Wales    Institute   of   Engineers. 

It  was  by  practical  experience  in  actual  winding  service  rather 
than  by  semi-theoretical  formulas  that  the  question  of  the  relation 
between  rope  and  drum  diameter  could  be  solved,  and  therefore  it 
was  highly  desirable  that  mining  engineers  should  come  forward 
with  their  experiences  in  the  same  way  as  had  been  done  by 
Mr.  Bramwell. 

In  conclusion,  he  begged  to  suggest  that  the  decrease  of 
elasticity  due  to  the  bedding-down  of  the  strands  and  wires  had 
the  effect  of  making  the  shocks  occurring  in  the  rope  more 
abrupt — for  example,  when  a  cage  was  suddenly  lifted — so  that 
old  bedded-down  ropes  might  break,  while  new  rope-,  owing 
to  their  greater  elasticity,  would  lessen  the  shock,  and  ;i  rupture 
was  tli us  prevented.  It  also  seemed  to  him  that  the  danger 
caused  by  these  sudden  shocks  was  reduced  with  electric  winders, 
owing  to  the  more  perfect  control  and  the  uniform  torque  of  the 
motors,  which  enabled  the  engine  to  obtain  the  same  acceleration 
with  a  lower  maximum  torque  on  the  drum-shaft  than  a  steam- 
winder  would  have  to  exert. 

Mr.  A.  W.  Brown  'Manchester),  in  reply,  said  that  Mr. 
Eckmann's  remarks  regarding  the  stresses  in  wire  ropes  were 
interesting,  coming  as  they  did  from  an  engineer  of  his  standing. 
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It  was  a  pity,  bowever,  thai  in  disagreeing  with  thi  ...  thod 
adopted  in  the  paper  for  calculating  the  bending-stress,  Mi. 
Eckniann  bad  ao1  put  forward  an  expression  <»t  whal  be  would 
accept  as  being  correct,  for  thai  would  bave  enabled  a  direel 
comparison  of  methods  to  be  made.  Mr.  Eckmann's  definition 
of  the  modulus  of  elasticity  <»t  a  rope  was  correct,  and  be  was 
quite  righl  in  stating  thai  it  was  differenl  from  the  modulus 
of  elasticity  of  the  steel  of  which  the  rope  was  constructed.  In 
bis  (Mr.  Brown's)  paper  the  modulus  of  elasticitj  <>t  the  complete 
rope  was  about  two-fifths  of  the  modulus  of  elasticity  of  tin- 
steel,  and,  for  a  given  form  of  rope,  it  should  be  nearly  constant 
for  all  sizes.  A  single  wire  taken  from  a  rope  formed  what 
might  be  termed  a  compound  helical  spring,  in  that  it  was  a 
helix  wound  again  into  a  second  helix.  It  must  he  remembered 
that  this  helix  was  formed  with  a  very  large  angle,  and  thus  any 
attempt  to  extend  it  by  direct  pull  would  produce  a  greater  stress 
in  tension  than  in  torsion— so  much  so  that  he  did  not  think  that 
the  torsion-stress  need  be  considered  as  serious. 

With  regard  to  the  ageing  of  the  rope  not  having  any  direct 
connexion  with  the  bending-stress,  a  little  consideration  would 
show  that  it  had.  Taking  two  extreme  cases,  first,  of  a  straight 
wire  fastened  on  the  outside  of  a  hempen  core  and  bent  around  a 
pulley,  and,  secondly,  of  the  same  wire  fastened  on  the  outside  of 
a  steel  bar,  and  bent  round  the  same  pulley  :  in  the  first  example 
the  wire  would  bed  into  the  hemp  in  order  to  find  its  shortest 
path  ;  in  the  second  example  the  wire,  being  unable  to  bed  into 
the  steel  bar,  was  constrained  to  take  the  longest  path,  and  conse- 
quently would  be  subject  to  stress  to  a  greater  extent.  The  same 
phenomenon  took  place  with  a  new  rope  and  an  old  rope.  The 
bedding-down  of  the  wires  into  the  hempen  core  would  in  time 
so  harden  the  core  that  the  wires  would  not  be  able  to  bed  down 
any  further,  ami,  as  a  consequence,  the  stress  due  to  bending  such 
a  rope  must  rise.  He  did  not  agree  with  Mr.  Eckmann  that  the 
bending-stress  should  not  be  taken  into  account;  if  possible, 
every  stress  that  might  occur  should  be  considered,  and  adequate 
provision  made  for  dealing  with  it.  If  the  bending-stress  in  a 
rope  were  not  of  some  moment,  makers  would  not  make  the 
more  expensive  flexible  ropes  for  use  on  small  drums. 

It  was  true  that  ropes  did  break  more  frequently  near  the 
capel  than  at  any  other  point ;  but  this  part  of  the  rope  could  not 
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be  c*  x  .red  with  the  remainder,  since  it  was  more  subject  to 
corrosion,  and  endured  greater  fatigue  from  vibration  than  any 
other  part.  If  that  part  of  the  rope  were  subjected,  in  addition, 
to  the  bending-stress  endured  by  the  other  parts  of  the  rope, 
breakages  would  be  far  more  frequent  than  they  were  at  present. 
Undoubtedly  smaller  drum  diameters  than  were  in  common 
practice  at  present  might  be  used,  but  not  without  due  con- 
sideration of  the  bending-stress  introduced,  and  the  use  of 
suitably  flexible  ropes. 

The  President  (Mr.  W.  C.  Blackett)  said  that  it  appeared  to 
him  that,  as  there  were  so  many  movements  in  ropes,  care  should 
be  taken  to  lubricate  them — not  merely  to  grease  them.  Many 
people  merely  painted  their  ropes  on  the  outside  with  grease, 
and  forgot  that  the  inside  also  required  oiling. 


DISCUSSIOX  OF  MESSRS.  T.  T.  SIMPSON  AXD  G.  TW 
BELL'S  PAPER  OX  "A  PHOTOGRAPHIC  METHOD 
OF  RAPIDLY  COPYING  OUT  PAY-XOTES,  IX  USE 
AT  THROCKLEY  COLLIERIES."* 

Mr.  J.  J.  Prest  (Horden)  wrote  that  it  would  be  interesting 
if  the  authors  would  state  the  actual  cost  per  week  of  labour  and 
material  for  preparing  pay-notes  by  their  process,  as  it  appeared 
to  him  that  the  time  occupied  in  compiling,  printing,  drying, 
gumming,  and  cutting  up  the  pay-bills,  and  completing  the 
separate  pay-notes,  would  be  considerably  greater  than  in  writing 
the  notes  out  in  the  ordinary  manner.  The  time  occupied  in 
arranging  them  in  their  pioper  order  and  sections  would  also  be 
considerable,  and  the  portion  presented  for  payment  would  require 
to  be  checked,  as  this  appeared  to  be  filled  in  after  the  printing 
process  was  completed. 

The  excessive  length  of  the  pay-notes  was  most  objectionable. 
The  hewers'  notes  would,  apparently,  need  to  be  about  31  inclie- 
long-,  and  the  shortest  pay-notes  1G  inches,  as  it  would  be 
necessary  to  provide  for  the  various  royalties ;  and,  where  men 
were  paid  different  prices  for  hewing  during  the  same  pay,  there 
would  be  need  for  two  or  three  slips  on  the  same  pay-note. 

Further,  under  existing  conditions  it  was  customary  to  make 

*  Trans.  Inst.  M.  E.,  1912,  vol.  xliw,  page  '220. 
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the  pay-notee  at  the  moat  c 'enie | tunity,  wherea.il 

„„„!,!  be  in] Me  to  do  thia  b,  the  auggeeted  F"»~.  »  the 

between  thee M I  the  pay-billa  and  the  d,stnhu< 

(1|  ,|,,.  pay.notea  would  I"'  I iequate. 

I,  Appeared  im  thai  i1  would  be  dim, «H  to  auggea    an, 

cheaper  method  than  tl dating  ,  aa  tl os1    or  material 

and  labour  in  writing  out  2,E pay-noteaper konly, i I 

to  about  25s. 

Mr    E   J.  GEOBGE(Con8ett)  wrote  that  he  had  carefully  looked 

int0  the  system,  *hich  was  very  ingenious ;  but  as  a  practical 
method  of  doing  the  work,  it  could  not,  he  thought,  be  compared 
witn  the  ordinary  writing-out  of  pay-notes,  as  regards  cost,  con- 

venience,  or  time  occupied. 

Experience  had  proved  thai  a  clerk,  working  from  9  a.m.  to 
v:,()  m  and  commencing  ou  Monday  morning,  could  make  up 
^  pay.billS  for  600  men  by  4  p.m.  on  Wednesday  J .he  mini- 
mum that  any  one  man  should  do  in  that  time  was  GOO  including 
decking;  but  they  had  several  clerks  who  could  make  up  pay- 
bills  for  900  men  in  the  same  time.  The  checking  was  from  the 
pay-bill  to  the  original   records  of  weights  and  time,   and   was 

well  done.  ,,  .  . 

Their    pay-bills,    with  the   cost-sheets  worked  out    in   Hurts 

items  of  detail  for  each  seam,  and  with  comparison  to  the  previous 

pay  and  the  last  half-year,  were  handed  over  to  the  managers  at 

4  p.m.  on  Wednesday  in  each  week,  no  overtime  being  worked. 

Before  sending  the  pay-bills  from  the  general  office  at  <  onset* ;  to 

the  viewers,  the  pay-notes  were  made  out  ready  for  distribution 

l,v  the  pay-clerks  on  the  day  before  the  pay  to  the  men  at  the 

,,'its       A  duplicate  or  "baiT'  bill  was  not  made  by  the  Consett 

company,    one   copy   of   the   bill   sufficing  for  the   viewers     use 

check-viewers'    use,    auditor,    etc.        The    averages   on   the   cost- 

sbeets  wee  worked  by  Bainbridge's  colliery-manager  s  slide-rule. 

V  boy-clerk  of  15  years  of  age  wrote  out  400  to  500  pay-notes 

m  a  day  oJ  8  hours,  and  he  (Mr.  George)  would  be  surprised  to 

Leara  that  anythinglike  that  number  eould be  printed,  gummed, 

dried,  cut   into  strips,  and  attached  to  blank  pay-notes,   by  the 

photographic  method. 

The  method  was,  no  doubt,  an  extremely  ingenious  one,  but 
as  a  working  method  was  not,  he  thought,  comparable  for  speed 
and  cost  with  ordinary  clerical  labour. 
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Messrs.  T.  Y.  Simpson  andGr.  W.  Bell  (Tlirockley  Collie] 
replying  to  Mr.   Prest's  request   for  costs,   said  that  these   h;  1 
already   been  given   as   about   2o   per  cent,    more   for   material, 
against  which  considerably  less  labour  was  required  :  also  the  time 
taken,  with  practice,  was  about  a  fourth  of  that  which  would  be 
taken  under  the  old  >y>tern  of  copying  out  by  hand.     This  sa~\ 
in  cost  was  not  of  so  much  account   ;is  the  freedom  of  the  pay- 
bills  for  other  purposes,  and  it  would  hardly  be  fair  to  institu 
comparison  between  the  pay-notes  of  two  collieries,  as  the  amount 
of  writing,  of  course,   varied  considerably  under  different  con- 
ditions.     There   was   no   question  as   to   the  convenience   of   the 
-v-tern.  so  far  as  the  making-up  of  the  pay-notes  was  concerned, 
as  the  pay-bills  were  only  detained  for  a  few  minutes  for  that 
purpose.     The  lengths  of  the  various  pay-notes  were  as  stat<  1 
in  the  paper. 

With  reference  to  Mr.  George's  criticism,  under  certain  given 
conditions  there  was  nothing  extraordinary  in  one  man  making 
up  a  pay-bill  for  1,000  men.  The  writers'  comparison  applied 
only  to  their  own  colliery:  it  did  not  follow  that  their  conditions 
were  the  most  favourable  for  the  making-up  of  pay-bills,  and  iT 
was  quite  conceivable  that  there  were  much  simpler  pay-bills 
than  those  in  use  at  the  Throckley  Collieries,  the  details  of  which 
were  governed  by  the  particular  conditions  prevailing. 

The  writers  did  not  consider  the  system  perfect,  and  the 
object  of  their  paper  was  to  ascertain  whether  there  was  a 
machine  on  the  market  which  would  automatically  copy  complete 
pay-notes,  as  it  was  hardly  necessary  to  state  that  such  would 
prove  of  great  value  in  every  colliery  office  at  the  present  time. 

The  President  (Mr.  W.  C.  Blackett)  said  that  there  was 
another  method,  by  which,  instead  of  the  pay-bill  being  photo- 
graphed, duplicate  bills  and  the  pay-notes  also  were  prepared  a 
one  and  the  same  time  by  the  use  of  special  thin  sheets,  the 
writing  being  transferred  by  carbons  in  a  particularly  easy  way. 
Mr.  Fearon,  who  was  present,  would  perhaps  explain  the  system. 
The  authors  of  the  paper  were  certainly  deserving  of  the  grati- 
tude of  the  members,  and  he  trusted  that  any  other  gentleman 
who  had  devised  anything  of  a  similar  character  would  not 
hesitate  to  bring  it  forward. 

VOI..   LXni.— 1912-1M3.  9 
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.Mr.  Aim  mi  i;  V  Feabon  (Newcastle-upon-Tyne)  -aid  thai  fche 
iiddit ional  clerical  work  qow  entailed  in  the  preparation  <»t  the 
weekly  pay-bill,  and  the  necessity  for  separate  detailed  pay-notes, 
|i;mI  made  a  new  form  of  bill  esseni  Lai ;  and  it  was  with  the  objeH 
Hi  reducing  the  work  to  a  minimum  thai  the  "Multigraph 
Carhotyp"  combined  pay-bill  and  pay-note,  devised  bj  Messrs 
I\eiirick  &  Jefferson,  Limited,  had  been  introduced.  By  this 
method  it  was  possible  to  obtain  two  or  three  copies  oi  the  pay- 
bill,  together  with  the  pay-note  in    lull  detail,  at   one  writing. 

Requirements,  of  course,  varied  under  different  conditions, 
and  each  pay-bill,  therefore,  received  special  treatment  so  far  as 
headings  and  rulings  were  concerned,  the  various  grades  of 
workers  beingdivided  as  at  present,  namely,  each  grade— hewers, 
putters,  shift-workers,  coal-cutter  niachinenien,  etc. — was 
printed  upon  a  separate  sheei  of  convenieni  size.  The  sheets 
were  designed  to  allow  for  forty  spaces,  or  more  if  required,  each 
space  being-  allotted  to  a  set  of  men.  or  a  single  man,  as  the  case 
might  he.  The  pay-notes  were  printed  upon  a  sheet  of  the  same 
size  as  the  pay-bill,  and  the  headings  reproduced  in  an  abbre- 
viated form  forty  times,  the  lines  upon  the  first  and  second  sheets 
being  sufficiently  wide  apart  to  allow  of  this  being  done,  Upon 
the  back  of  each  pay-note  sheei  the  name  of  the  company  and 
colliery  also  appeared  forty  times,  and  at  the  right-hand  edge 
a  receipt  of  payment  was  provided,  to  be  detached  by  the  man 
and  handed  to  the  pay-clerk.  The  forty  spaces  were  perforated 
across,  so  that  each  pay-note  sheet  when  completed  was  easily 
separated  into  the  individual  pay-notes. 

When  two  copies  of  any  pay-bill  were  required,  these  were 
obtained  in  the  following  manner:  Taking,  for  example,  the 
hewers*  pay-bill,  two  sheets  of  the  bill  (forming  the  principal 
bill  and  the  "baft"'  bill  respectively)  and  one  sheet  of  pay-notes 
were  joined  together,  making  what  was  termed  a  "  earbotyp  "  set. 
The  method  of  securing  them  together  was  carried  out  by  special 
machinery,  which,  in  addition  to  securely  joining  them  into  a 
set,  perforated  each  for  detaching  purposes.  The  machinery 
also  gave  perfect  register,  each  column  and  heading  being  in 
absolute  register  with  the  same  column  and  heading  on  the 
sheet  below.  They  had  thus  a  complete  set  of  the  hewers'  pay- 
bill  proper  and  one  sheet  of  forty  pay-notes.  The  pay-bills  for 
other  classes  of  workers,  such  as  putters,  etc.,  were,  of  course,. 
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made  up  in  a  similar  fashion.  The  abstract  of  the  whole  pay- 
bill  was  made  in  duplicate  upon  separate  sheets  of  the  same  size, 
being-  also  carbotyped  in  the  same  way  as  the  bill.  Hence  a 
weekly  bill  when  completed  comprised,  say,  the  following:  — 
Two  sheets  of  hewers,  two  of  putters,  one  sheet  of  coal-cutter 
machinemen.  one  of  shift-workers,  one  of  abstract,  and  one 
cover.  For  convenience  in  binding,  all  the  sheets  were  punched 
down  the  left  margin,  this  enabling  the  whole  to  be  bound 
within  a  strong  cover,  printed  as  at  present  with  an  endorsement. 
For  convenience,  it  was  suggested  that  the  copies  remaining  at 
the  colliery-office  should  be  contained  in  a  special  binder  con- 
structed for  the  purpose,  forming'  an  actual  book,  with  each 
week's  pay  separated  by  dividers. 

Two  conditions  were  essential  to  obtain  satisfactory  results — 
the  paper  must  be  of  correct  texture,  and,  equally  important,  the 
carbon-paper  used  must  be  of  special  quality,  sensitive,  and 
clean.  Particular  attention  had  been  devoted  to  these  two 
important  points,  and  he  stated,  without  fear  of  contradiction, 
that  any  person  could  obtain  excellent  results  without  any  prac- 
tice whatsoever.  Indeed,  in  offices  where  this  system  had 
already  been  installed  most  satisfactory  and  excellent  results 
were  being  obtained.  What  were  known  as  carbo-plates  were 
provided  to  assist  the  clerks  in  writing  the  bill;  these  were 
metal  plates,  provided  with  a  spring-clip  to  hold  the  sheets  of 
carbon,  and  formed  ;i  hard  and  solid  foundation  upon  which 
to  write. 

In  a  triplicate  set  the  carbo-plate  was  placed  below  the  third 
sheet,  and  a  sheet  of  the  special  pen  carbon  inserted  between  the 
first  and  second  and  another  between  the  second  and  third  sheets, 
and  the  clerk,  having  provided  himself  with  a  sheet  of  blotting- 
paper  to  form  an  arm  protection,  then  wrote  upon  the  first 
sheet  in  ink,  using  a  slight  but  imperceptible  pressure.  When 
the  whole  was  completed,  the  two  copies  of  the  pay-bill  were 
detached,  one  going  to  form  the  head-office  copy  and  the  other 
the  colliery-office  copy,  leaving  the  pay-note  sheet  for  division 
into  the  individual  pay-notes.  Each  and  every  one  showed  a 
clear  and  perfect  copy  of  the  actual  earnings,  deductions,  and 
so  forth. 

A  most  rapid  method  of  printing  the  workmen's  names  upon 
the   pay-bills   was   provided   by   the   use   of   the    "  Writerpress  " 
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printing-machine.  This  was  really  a  small  and  effective  office 
printing-press,  with  ;i  series  of  specially-constructed  chases  con- 
taining tin'  workmen's  names  se1  up  in  type,  so  arranged  thai 
any  change  in  the  names  could  be  made  in  a  few  moments.  The 
chases  were  placed  upon  the  bed  of  the  machine  and  the  bill 
printed  in  triplicate  wilb  one  run  of  the  printing  carriage.  By 
ilic  adoption  of  the  " Writerpress "  printing-machine,  the 
laborious  process  of  writing  hundreds  of  names  was  altogether 
eliminated,  thus  effecting  an  enormous  saving  of  time. 

In  cases  where  the  pay-bill  had  to  include  figures  and  infor- 
mation for  the  use  of  the  colliery  officials  only,  such  as  royal  lies. 
averages,  etc.,  ibis  was  easily  provided  for  by  simply  printing 
that  portion  in  a  position  which  did  not  copy  on  to  the  pay-note 
sheet. 

The  advantages  enjoyed  by  the  foregoing  system  were  that 
duplicate  or  triplicate  pay-bills  and  pay-notes  were  obtained  at 
one  writing ;  there  was  no  copying ;  hard  and  durable  paper  only 
was  used,  which  allowed  of  constant  handling:  pay-notes  of  a 
convenient  size,  and  made  of  thick  paper,  were  easily  folded  and 
handled  by  the  men  ;  and  as  the  bills  were  made  up  in  separate 
sets,  it  was  possible  for  several  clerks  to  work  simultaneously  on 
the  same  bill,  thereby  distributing  the  work  and  enabling  it  to 
be  done  within  reasonable  office  hours.  It  followed  that  when 
the  bill  was  completed  all  the  pay-notes  were  also  ready,  then 
relieving  the  present  congestion  of  work  between  the  completion 
of  the  bill  and  the  payment  of  the  men,  the  time  for  this  work 
being  invariably  limited. 


Mr.    E.    A.    Hailwood   read   the  following  paper   on    ''The 
Hailwood  Gas-cap  Observation-machine  "  :  — 
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THE  HAILWOOD  GAS-CAP  OBSERVATION-MACHINE. 


By  E.  A.  HAILWOOD. 


The  Hailwood  gas-cap  observation-machine,  which  calls  for 
no  superior  or  expert  knowledge  on  the  part  of  the  operator,  and 
requires  no  motor  or  similar  auxiliary  and  expensive  device,  is 
made  in  two  types,  namely,  (1)  the  drum  type,  and  (2)  the  gallery 
type. 

In  attempts  at  standardizing  the  apparatus,  difficulty  was 
experienced  in  arriving  at  a  suitable  method  of  fixing  a  constant 
pressure  of  the  ingoing  gas.  Owing  to  the  comparatively  small 
quantities  required  to  make  mixtures  of  even  up  to  5  per  cent., 
it  was  found  to  be  practically  impossible  to  control  properly  the 
pressure  on  the  ordinary  gas-mains  with  valves,  water-gauges, 
ordinary  gas-pressure  regulators,  and  variable  regulating  valves. 
The  regulation  of  ordinary  gas-pressure  regulators,  to  correspond 
with  certain  readings  of  the  water-gauge,  did  not  prove  sensitive 
enough,  because,  in  the  first  machines,  on  changing  the  nipples, 
the  bore  of  which  varied  to  represent  varying  percentages,  it 
was  found  that  the  mixture  did  not  always  correspond,  the 
results  also  varying  from  day  to  day.  A  reduction  in  the  bore 
of  the  nipple  apparently  caused  the  gas  to  rush  through  at  a 
higher  and  uncertain  velocity:  possibly  the  reduction  of  bore 
caused  ;i  back  resistance,  which  created  an  accumulation  of  gas 
under  pressure  between  the  nipple  and  the  water-gauge  or 
ordinary  gas-pressure  regulator.  This  accumulated  pressure  evi- 
dently causes  the  increased  velocity,  which  upset  the  calculations 
of  desired  variations  in  the  gas-mixture  for  certain  variations  in 
the  bore  of  the  nipple.  For  most  general  purposes  such  a  varia- 
tion would  have  been  of  no  moment,  but  for  gas-cap  observation, 
in  which  a  variation  of  05  per  cent,  is  important,  this  uncer- 
tainty was  a  serious  drawback,  especially  when  the  constant 
fluctuation  in  pressure  of  town-gas  i-  also  borne  in  mind.  In 
the  gallery  type  the  difficulty  has  been  overcome  by  allowing  all 
surplus   and  back-pressure   gas   to   escape   through   a    water-  or 
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glycerine-seal,  the  supply  of  gas,  inconsequence,  being  received 
from  a  source  always  maintained  a1  one  definite  pressure. 
The  mixture,  therefore,  now  responds  to  the  Beveral  variations  in 
the  bore  of  the  regulating  valve,  which  represenl  the  various 
percentages  of  gas. 

The  very  small  quantity  of  gas  consumed  in  these  machines 
allows  of  their  use  in  an  ordinary  room,  in  contrast  with  other 
appliances,  especially  of  the  motor  type,  which  require  so  com- 
paratively Large  a  quantity  of  gas  thai  tli»'  outlet  musl  be 
connected  to  the  outside  atmosphere,  when,  if  the  wind  be 
blowing  in  a  certain  direction,  the  amount  of  air  blown  back 
into  the  apparatus,  or  the  resistance  to  the  free  exit  of  the  gas- 
mixture,  may  possibly  dilute  or  upset  the  percentage. 

Attention  is  also  drawn  to  the  fact  that  the  lamps  are  not 
open  to  the  ordinary  atmosphere,  and  should  therefore  truly 
indicate  the  actual  mixture  in  which  they  stand.  In  a  test  with 
a  machine  open  towards  the  bottom,  a  distinct  diminution  in 
the  cap  was  observed  when  the  gas-mixture  was  driven  at  the 
lamp  in  a  vertically  descending  direction,  as  compared  with  the 
cap  obtained  when  the  same  gas-mixture  was  horizontally  pro- 
jected. The  gas-mixture  escape  was  at  the  bottom  of  the 
chamber  in  the  first  of  these  tests,  and  at  the  opposite  side  in 
the  second.  The  difference  was  particularly  marked  in  the 
higher  percentages  of,  say,  5  per  cent,  and  upwards.  This  would 
seem  to  point  to  the  possibility  of  inaccurate  readings  in  the 
past,  as  if  when  sending  gas  downwards  at  a  lamp  more  than  7 
per  cent,  is  required  to  give  the  "  7-per  cent,  standard  reauing 
of  the  gauze  being  full  of  flame,''  it  would  appear  to  follow  that, 
as  the  starting  percentage  is  wrong,  subsequent  percentages 
obtained  by  the  insertion  of  nipples  of  varying  bore  may  also 
be  wrong  to  a  corresponding  degree.  In  the  gallery  type  the 
great  length  of  the  gallery,  the  comparatively  low  velocity  of 
the  mixture,  and  the  several  mixing-plates,  ensure  a  uniform 
blending  of  the  mixture,  which,  the  writer  contends,  is  ob- 
viously better  than  the  method  by  which  the  gas  is  driven  down 
at  a  high  velocity  on  to  the  lamp.  In  the  latter  method,  pro- 
bably the  high  velocity,  and  the  large  open  mouth  of  the 
chamber,  admit  of  the  formation  of  eddy-currents  of  varying 
degrees  of  dilution.  Therefore,  the  percentage  of  gas  in  different 
parts  of  the  chamber  may  vary,  and  lamps  of  different  heights 
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may  have  their  flames  at  other  than  the  position  at  which  such 
apparatus  was  calibrated. 

In  both  the  drum  and  gallery  types  the  lamp  is  completely 
enclosed  in  the  gas-mixture ;    in  the  former  the  carbonic   acid 
is  absorbed  as  described  later,  while  in  the  latter  the  products 
of    combustion    from    the    lamp-flame    pass    away    through    the 
chimney  of  the  apparatus.     Owing  to  the  smallness  of  the  usual 
testing-flame,  the  consumption  of  oxygen  is  comparatively  low. 
In  any  case,  the  writer  would  suggest  that  his  system   appar- 
ently is  better  than  one  in  which  any  part  of  the  lamp  is  open 
to  an  atmosphere  other  than  the  gas-mixture,  such,  for  instance, 
as  the  device  in  which  the  gas-mixture  is  sent  into  the  middle 
portion  of  the  lamp,  with  apertures  left  open  at  the  top  of  the 
lamp  for  the  escape  of  the  consumed  gases.     In  this  case  there 
is   a  great  possibility  of   ordinary   air,    owing  to   its   relatively 
higher  specific  gravity,  descending  through  such  apertures  and 
diluting  the  lighter  gas-mixture  as  it  enters  the  lamp.        The 
writer  is  of  opinion  that  any  lamp  open  to  the  atmosphere,  or  any 
observation-apparatus  open  to  the  atmosphere,  in  the  near  vicinity 
of  the  lamp,  is  subject  to  eddy-currents  or  dilutions,  generally 
to  an  unknown  extent. 

Both  the  drum  and  gallery  types  are  calibrated  in  such 
a  manner  that,  when  using  town-gas,  allowance  is  made  for  the 
non-combustible  gases  generally  present  therein. 

By  experiment  the  writer  hopes  to  show  that,  so  far  as  the 
visible  effect  on  the  flame  is  concerned,  the  gas-caps  of  equal 
percentages  of  town-gas  and  air,  and  of  methane  and  air,  are  to 
all  intents  and  purposes  identical ;  and  that,  whereas  town-gas 
usually  contains  some  gases  of  high  illuminating  power,  these, 
so  far  as  gas-caps  are  concerned,  are  nullified  or  balanced  by  the 
lower  illuminating  power  of  the  comparatively  high  percentage 
of  hydrogen  usually  present,  as  compared  with  methane.  This, 
the  writer  thinks,  proves  the  error  of  recent  statements  that  it 
is  wrong  to  employ  town-gas  as  a  substitute  for  fire-damp  in 
flame  gas-cap  testing  by  firemen.  Town-gas  might  give  different 
results  from  those  obtained  with  methane  when  platinum  de- 
tectors, as  in  the  Holmes-Ealph  gas-detecting  portable  electrir- 
lamp,  are  employed  ;  but  there  seems  to  be  practically  no  differ- 
ence in  the  effect  on  a  flame-lamp. 

*  "  The  Holmes-Ralph  Gas-rletecting  Portable  Electric  Lamp,"  by  Gecrge  J. 
Ealpb,  Tram.  Inst.  31.  E.,  1911,  vol.  xlii.,  page  201. 
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The     following     are     descriptions     of     the     two     types     of 

I  a1  ii-  : 

L)  Th(  Drum  Type.  This  type  (Pip.  1)  consists  of  a  Large 
m  .1.  to  which  is  attached  a  measuring-chamber  />'.  and  an 
observation-chamber  for  holding  (lie  Lamp,  which  lattei  stands 
in  a  water-ring  seal,  so  arranged  thai  the  pricker  can  be  operated 
from  tlir  outside.  The  observation-chamber  is  in  dired  com- 
munication  with  the  Large  drum  .1 .     The  machine  is  adapted  for 

use  either  with 
ordinary  town-gas 
or  with  cylinders 
<it  compressed  gas, 
and  will,  it  is 
thought,  prove  of 
great  utility  at 
collieries  which 
are  not  supplied 
with  the  former. 

The  mode  of 
operation  is  as 
follows  : — Tap  G  is 
opened  and  the 
measuring  -  cham- 
ber B  filled  with 
water.  The  gas- 
tap  D  being  now 
opened,  the  water- 
is  allowed  to  escape 
from  the  measur- 
ing-chamber B  by 
means  of  the  tap 
J,  gas  entering  and 
taking  its  place, 
and  water  to  the 
level  nt  the  zero-mark  being  left  to  form  a  seal.  The  taps  V  and 
J  are  coupled  together  by  a  rod  M,  to  ensure  their  working  in 
unison.  The  gas-tap  D  should  then  be  closed,  and  tap  E  momen- 
tarily opened  so  as  tn  allow  any  surplus  gas,  over  and  above 
atmospheric  pressure,  in  the  measuring-chamber  B,  to  escape. 


Fig.   1. — Drum  Type  of  Gas-cap  Observation- 
machine. 
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Tap  F  in   a   pipe   communicating   between    the   measuring- 
chamber  B  and  the  drum  A  is  now  opened,  after  which  water  is 
_    in  allowed  to  enter  the  measuring-chamber  B,   inrough  the 

tap  (',  until  the  level  upon  the  water-gauge  indicates  that  the 
desired  quantity  of  gas  has  passed  into  the  drum  A,  which  is 
normally  full  of  air.  The  tap-  C  and  F  are  coupled  together  by 
a  rod  K.  so  as  to  ensure  their  working  in  unison.  Each  division 
upon  the  water-gauge  represents  \  per  cent.,  so  that  to  pass  1  per 
cent,  of  gas  into  the  drum  A  it  i^  only  necessary  to  allow  -umcient 
water  to  enter  the  measuring-chamber  li  to  cover  two  divisions  of 
the  scale  :  1\  per  cent.,  three  divisions  :  2  per  cent.,  four  divisions  : 
and  so  on.  To  allow  an  equivalent  quantity  of  air  to  escape  from 
the  drum  A,  tap  G  is  opened  whilst  gas  is  being  driven  in,  and 
a  handle  H,  connected  with  a  large  mixer.  i>  rotated  to  blend  the 
mixture  well,  the  handle  being  operated  each  timethatgas  is  added. 

To  absorb  any  carbonic  acid  given  off  by  the  lamp,  a  tray  of 
caustic  soda  or  ordinary  ground-liine  may  be  placed  in  the  drum 
A,  the  lid  P  of  which,  resting  in  a  water-ring  seal,  is  detachable. 

With  this  machine  it  is  a  simple  matter  to  change  very  rapidly 
from  small  percentages  up  to  5  per  cent.,  at  which  the  gas-cap 
extends  towards  the  top  of  the  lainp-gauze.  If  more  than  a  5- 
per  cent,  mixture  is  desired,  it  can  readily  be  obtained  by  recharg- 
ing the  measuring-chamber  B  with  gas.  and  operating  as  already 
described. 

In  the  observation-cliamber  the  lamp  is  very  accessible,  and 
quite  close  to  the  eye  of  the  observer.  At  very  low  percentages 
the  gas-cap  remains  steady  for  15  to  20  minutes,  and  at  high 
percentages  for  a  few  minutes.  An  average  of  not  more  than 
5  minutes  for  observations  of  each  percentage  is  recommended : 
but.  if  a  longer  period  be  desired,  larger  chambers  are  made  tor 
this  purpose. 

Before  commencing'  to  use  the  apparatus,  care  should  be  taken 
that  the  seals  to  the  lid  of  the  large  drum  and  the  lid  of  the 
cb-Hrvatioii-chaniber  are  filled  with  water,  as  also  the  seal  in 
which  the  lamp  stands.  The  lamp-seal  may  he  filled  through  an 
arjerture  in  the  side  of  the  observation-chamber,  but  care  should 
be  taken  to  replace  the  screwed  plug. 

I  The  Gallery  Type. — In  the  gallery  type  (Tigs.  2  and  3) 
the  fundamental  function  lies  in  the  velocity  created  by  a  gas- 
flame  in  the  chimney  of  the  apparatus. 


I<    II 
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Che  apparatus  takes  the  Eormofwhal  mighl  becaUeda  I 
shoe    gallery   /,   aboui    5    feel    9    inches   Long,    giving   a    toti  I 
,,.„,,,!,  oyer  the  two  sides  of  the  horseshoe  ol   aboul    1U   ft 


Fig.  2.— Galleky  Type  of  Gas-cap  Observation  machine, 
with  Chimney  removed. 

the  front  portion  (one  side  of  the  horseshoe)  being-  arranged  to 
receive  a  lamp  or  lamps  immediately  in  the  rear  of  a  glass 
observation-window  or  windows.     The  lamp  or  lamps  may  be  of 
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any  usual  pattern  or  size,  and  are  placed  under  covers  P,  the 
lower  end  of  which  rests  in  a  water-ring  seal.  The  pipe  A 
carries  town-gas  to  an  accumulation-box  B,  to  one  end  of  which 
is  connected  a  water-gauge  N  by  the  pipe  C.  A  tube  D, 
provided  with  a  cock,  is  also  carried  from  the  accumulation- 
box  to  the  chimney  E,  terminating  in  a  gas-jet  pipe  Ex.  A 
regulator-box  Bx  is  attached 
to  the  side  of  the  accumula- 
tion box  B,  a  pipe  from  the 
top  part  of  the  latter  passing 
to  the  bottom  of  the  former 
and  dipping  in  a  glycerine 
regulating  cup  L.  The  regu- 
lator-box />./•  is  provided  with 
an  overflow  pipe  J/,  at  the 
upper  end  of  which  the  over- 
flow gas  may  be  ignited.  A 
tube  F  conveys  the  gas  at  a 
regulated  constant  pressure, 
through  a  measuring-valve 
G  and  a  tube  H,  to  the 
extremity  of  the  rear  portion 
of  the  gallery,  which  is  also 
provided  with  regulatable  air- 
supply  holes  K.  At  intervals 
along  the  gallery,  gauze 
mixing-baffles  are  arranged. 

In  order  to  operate  the 
machine,  town-gas  is  allowed 
to  enter  the  accumulation- 
box  B  through  the  pipe  A, 
the  glycerine  regulating  cup 

L     being      screwed     up      or      tlG-    •'*•— Gallery    Type    of    Gas-cap 
i  ...   ,,  Obsekyatiox-machine,   placed    on 

down    until  the  water-gauge  Trestles. 

reads  at  the  correct  figure,  this  being  dependent  on  the  size  of  the 

apparatus  supplied :  in  one  size  the  water-gauge  reads  at  half-an- 

inch  difference  of  level.     The  measuring-valve  G  is  now  opened  : 

the  area  of  the  valve  porthole  exposed  fixes  the  percentage  of  _ 

passing  into  the  apparatus  and  a  pointer  on  the  valve  indicates  the 

various  percentages,  such  as,   say,  \\,  2  per  cent.,   and  so  on, 
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rising  bj  \  per  cent.  The  gas-jet  pipe  Ex  in  the  chimnej  A  ie 
then  ignited,  thereby  creating  .1  natural  draught  in  the  gallery, 
which  draws  in  the  gaa  ;i(  a  uniform  velocity,  through  the  pipe 
//,  and  air  through  the  supply-holes  K.  The  mixture  1-  well 
blended  as  ii  passes  along  the  gallery  by  24  gauze  mixing-baffles, 
and.  of  course,  passes  through  the  lamp-  standing  in  the  gallerj . 
before  reaching  1  be  chimney  E. 

With  this  apparatus,  by  the  simple  operation  of  the  measuring- 
valve  67,  it  is  possible  to  change  (very  quickly)  the  percentage 
from  zero  to  the  explosive  point,  and  vict  versa,  and  to  check  the 
skill  of  tlic  student  in  reading  caps. 

The  lamp-covers  P,  which  rest  in  water-ring  seals,  act  as 
safety-valves  intheevent  of  an  explosive  mixture  being  ignited; 
and  other  similar,  though  smaller,  covers  are  provided  in  the 
rear  portion  of  the  gallery  as  additional  reliefs.  Tubes  can,  if 
desired,  lie  provided  for  the  purpose  of  drawing  samples  from  the 
gallery,  in  order  to  check  and  prove  percentages. 

Amongst  the  advantages  claimed  for  the  gallery  type  are-  the 
steady  velocity  of  the  mixture  along  the  gallery,  which  conforms 
more  to  the  conditions  prevalent  in  an  actual  mine  ;  the  niixt  ure 
arrives  at  the  lamps  in  a  thoroughly  blended  condition:  and.  as 
the  lamps  are  completely  enclosed,  they  are  not  so  subject  to  eddy- 
currents  of  gas.  The  caps,  therefore,  truly  indicate  the  percent- 
age of  the  mixture  that  is  passing. 

It  is  thought  that  an  apparatus  provided  with  a  chimney,  as 
in  the  present  one,  which  pulls  the  mixture  past  and  through  the 
lamps,  gives  an  infinitely  superior  result  to  that  given  by  one  in 
which  the  current  is  driven  at  the  lamps.  In  the  latter  method 
the  gas  seems  to  advance  in  layers,  waves,  or  eddies,  and  when  it 
reaches  the  lam])  may  not  be  thoroughly  blended :  therefore, 
lamps  placed  in  different  positions  in  the  testing-chamber  of  such 
a  machine  may  give  varying  unknown  percentages,  which  do  not 
correspond  with  the  indicator. 

Care  should  be  taken  to  see  that  all  the  water-ring  seals  are 
full  of  water  or  glycerine,  and,  if  rubber  pipes  are  used  to  convey 
the  gas,  that  such  hang  free  of  kinks. 

Fig.  'J  illustrates  the  principal  end  of  the  apparatus,  with 
the  chimney  A"  removed,  so  as  to  expose  the  gas-jet  pipe  Ex; 
while  Fig.  •">  -hows  the  apparatus  conveniently  placed  on  trestles 

r. 
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Upon  the  conclusion  of  the  reading  of  his  paper,  Mr. 
Hailwood  carried  out  the  following  experiments  : — 

In  an  apparatus  of  the  gallery  type  (Figs.  2  and  3)  gas-caps 
resulting  from  15,  2'5,  3'5,  and  4  per  cent,  of  gas  were  shown. 

In  an  apparatus  of  the  drum  type  (Fig.  1)  gas-caps  of  Morley 
town-gas,  of  0'5  per  cent,  mixture,  advancing  up  to  5  per  cent. 
in  steps  of  0'5  per  cent.,  were  shown,  as  also  were  similar  per- 
centages of  Newcastle  town-gas  and  Leeds  town-gas.  so  that 
any  variation  between  the  caps  from  such  gases  could  be  noted. 
The  Morley  town-gas  was  carried  in  the  measuring-chamber  of 
the  apparatus,  while  the  Leeds  town-gas  was  carried  in  a  steel 
cylinder  of  a  capacity  of  20  cubic  feet,  thereby  illustrating  the 
facilities  offered  by  the  apparatus  for  the  use  of  town-gas  at  out- 
of-the-waj-  collieries.  The  Xewcastie  town-gas  was  taken  direct 
from  the  mains. 

In  another  apparatus  of  the  drum  type,  provided  with  five 
measuring  chambers  instead  of  one,  so  as  to  allow  of  the  simul- 
taneous use  of  several  gases,  were  shown  gas-caps  resulting  from 
mixtures  of  hydrogen  and  air  from  0'5  to  5  per  cent.,  and  sepa- 
rately of  methane  and  air  from  0'5  to  5  per  cent.  The  methane 
used  was  of  about  95-per  cent,  purity,  the  remaining  5  per  cent, 
being  principally  hydrogen.  This  test  demonstrated  the  com- 
parative faintness  of  the  hydrogen  gas-cap  as  compared  with  the 
methane. 

During  these  last  two  tests  a  lamp  was  kept  burning  in  the 
other  drum-type  machine,  with  the  usual  testing-flame,  in  a  2|- 
per  cent,  mixture  of  town-gas,  and  also  in  the  gallery-type 
machine,  so  that  comparisons  could  be  made. 

Mixtures  of  2|  per  cent.,  representing,  as  nearly  as  possible, 
three  of  the  analyses  of  fire-damp  given  by  Prof.  R.  A.  S. 
Redmayne,  were  next  produced  in  the  large  drum-type  appar- 
atus, the  mixtures  being  as  follows  : — 

Test  1.  Test  2.  Test  3. 

Methane,  per  cent 92-8  934  98-2 

Nitrogen           ,,            6-9  4-9  1-3 

Carbonic  acid  ,,             ...         ...           0-3  1*7  0-5 

In  the  next  experiment  mixtures  of  various  percentages  of 
carbon  dioxide  and  air  were  produced  in  a  drum-type  machine, 
in  order  to  show  the  effect  on  a  lamp-flame  of  different  percent- 
ages of  carbon  dioxide. 
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Prof.    Henri     Louis   (Armstrong   College,    Newcastle-upon- 
-,,i,l  thai  there  were  one  or  two  points  i<»  which  he  thoughl 
attention  oughl   t<>  he  drawn.      It   was  verj    unfortunate  indeed 
thai   -Mi.   Hailwood  had   uol  confined  himself  t<>  the  description 
bis  own   machine,  instead  oi  also  comparing  it  with  others, 
because   lie  had   no   hesitation   in  saying  thai    his   comparisons 
were  uot  correct  in  regard  to  those  other  machines.     He  had  had 
much  experience  of  machines  of  what  Mr.  Hailwood  had  termed 
the  "  motor"  type,  where  an  air-current  was  blown  through  the 
Lamp-chamber,  and  if  such  a  machine  were  properlj  constructed, 
he  was  certain  that  there  was  no  chance  of  the  air  being  blown 
back    into  the  apparatus;    neither  was   there  any    possibility    oi 
i.  sistance  to  the  free  exit  of  air  affecting  the  composition  of  the 
mixture  with  a  machine  correctly  made.     He  (Prof.  Louis)  had 
experimented  quite  extensively  with  thai  type  of  machine,  and 
had  no  hesitation  in  saj  ing  that  those  two  difficulties  could  not  he 
fairly  imputed  to  such  a  machine.     In  the  same  way,  he  had  used 
an  appliance  in  which  the  lamp-flame  alone  was  surrounded  by  a 
mixture  of  gas,  and  although  he  could  not  claim  so  high  a  degree 
of  accuracy  for  it  as  for  appliances  in  which  the  lam])  was  inserted 
into  a  mixture,  such  machines  were  by  no  mean-  so  imperfect  as 
Mr.  Hailwood  had  suggested.     He  had  made  careful  observations 
>ide  by  side  with  an  accurate  machine,  and  lie  mighl  explain  that, 
in  order  to  .yet  accurate  results,  he  had  designed  a  machine  in 
which   air  was  blown  through   a   chamber  by   means  of  a   motor 
whilst  a  gas-current  was  thoroughly  mixed  with  it,  ami  measure- 
ments were  taken  in  duplicate  :  the  quantity  of  gas  and  air  passing 
were  both  measured  by  inserting  in  their  respective  tubes  dia- 
phragms, with  apertures  of  known  arc.   fitted  with  differential 
pressure-gauges,   and  bv  measuring  the  difference   of  pressure 
on  either  side  of  the  diaphragms,  the  velocity  of  the  current  could 
be  calculated.       That,    of   course,    was    a    well-known    principle 
which  gave  a   hiehly  accurate  measure  of  the  j^a>  or  air  pass- 
ing through  the  tube.       In  addition  to  that,  both  gas  and  air 
were  passed  through  accurately-calibrated  meters,  and  by  means 
of  a  stop-watch  the  volume  of  either  passing  through  was  accur- 
ately measured.     He  was  not  suggesting  that  as  an  appliance  for 
ordinary    purposes,    but    merely    as    an    appliance    for    careful 
scientific  observations.      Using  an   appliance  of  that   kind,   and 
comparing  the  heights  of  flame-caps  in   it  with  the  heights  of 
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fiaiiie-caps  obtained  in  the  second  method  that  Mr.  Hailwood 
had  referred  to,  he  thought  that  there  was  practically  no  differ- 
ence, although  he  would  not  affirm  that  there  was  absolutely  none. 

With  regard  to  Mr.  Hailwood's  other  statement,  that  there 
was  practically  no  difference  in  the  effect  on  a  lamp-flame 
between  coal-gas  and  fire-damp,  he  was  not  disposed  to  agree 
with  it.  One  could  certainly  see  a  difference.  He  did  not  wish 
to  commit  himself  at  present  to  say  whether  there  was  or  was 
not  a  difference  in  the  height  of  cap ;  he  hoped  to  make  a 
further  series  of  observations  on  that  point ;  but  he  did  say 
quite  definitely  that  it  was  not  correct  to  assert  that  there  was  no 
difference.  There  was  a  very  distinct  difference  in  the  texture 
of  the  caps,  so  much  so  that  anyone  of  experience  could  tell 
whether  a  flame-cap  was  due  to  ordinary  coal-gas  or  to  fire- 
damp. Therefore,  that  observation  of  Mr.  Hailwood  must  not 
be  accepted  without  reservations. 

With  regard  to  the  two  forms  of  appliance  that  had  been 
put  before  them,  the  drum  type,  as  it  w;is  called,  was  an  exceed- 
ingly convenient  form;  it  was  the  kind  which  everyone  used  for 
small  experimental  work.  For  instance,  if  he  had  to  make  an 
experiment  on  a  small  quantity  of  gas,  he  would  take  a  bell-jar 
filled  with  air,  and  then  from  a  similar  bell-jar  he  would  put 
in  the  required  amount  of  whatever  gas  he  might  be  experi- 
menting upon,  so  as  to  produce  the  mixture.  The  type  itself 
was  a.  perfectly  well-known  laboratory  method  used  by  every- 
body; but  it  struck  him  also  that  the  appliance  was  un- 
commonly like  one  on  the  market  at  the  present  time,  manu- 
factured by  an  Edinburgh  maker:  the  only  difference,  as  far 
as  he  could  make  out,  between  the  two  being  that  the  Edinburgh 
appliance  had  a  series  of  concentric  drums  placed  inside  each 
other.  He  was  speaking  from  memory,  and  was  open  to 
correction.  With  regard  to  the  gallery  type,  lie  was  by  no  means 
certain  of  its  reliability,  because  there  the  air-current  was,  he 
understood,  produced  wholly  by  the  heating  effect  of  a  gas-flame 
inside  a  metal  chimney.  Obviously,  if  there  was  any  air-current 
in  the  room  blowing  upon  thai  chimney  and  cooling  it,  they  would 
certainly  get  marked  differences  in  the  quantity  of  air  passing. 
It  was  a  matter  which  would  require  to  be  carefully  tested.  He 
was  of  opinion  that  the  machine  could  be  very  much  improved  if 
the  tube  was  surrounded  by  a  non-conducting  cylinder,  so  as  to 
prevent   any  external  effects  of  that  kind. 
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Dr.    P.    Phillips    Bedsok    (Armstrong    College,    Newci 
11 1 x mi  Tyne),  iii  supporting  the  poinl  raised  bj    Prof.  Louie  with 
reference  to  the  statemenl  th;ir  "  l»\  experimenl  tin'  writ< 
to  show    that,   so  tin-  ;i^  tin'  visible  effed   on   tin-  flame  is  con- 
cerned, the  gas-caps  of  equal   percentages  "I   town-gas  and 
;inil   of    methane    and    air,    are    to    ;ill    intents    and    pur] 
identical/'  said  lie  though!   that   in  experimenting  with  marsh- 
gas  and  town-gas  thai  was  not  a  safe  expression,  because  town- 
gas  varied  so  much,   sometimes  being  coal-gas,   and  some! 
other  mixtures.     There  was  ;i   verj    distind   difference  between 
the  caps  produced  by  methane  and  the  caps  produced  by  ordin- 
ary coal-gas.       He  had  himself  observed  a  considerable  differ- 
ence,   not  only   in   height,   but   also,   as   Prof.    Louis  put  it,   in 
texture,  ami  in  sonic  cases  in  colour. 

Mr.  A.   ]).  Nicholson  (H.M.  Inspector  of  Mines,  Durham) 
said  that,  when  he  was  attending  some  examinations  for  deputies, 

the  variation  in  the  caps  seemed  to  him  to  he  very  considerable. 
With  the  same  machine  it  appeared  to  vary  in  different  ix.  ■ 
with  coke-oven  gas,  tor  in>tan»e.  the  results  seemed  to  he  to 
some  extent  different  from  the  results  obtained  with  town-gas. 
He  remembered  one  examination  where  several  deputies,  one 
after  another,  gave  the  percentage  as  about  1  per  cent,  higher 
than  the  actual  percentage  was  supposed  to  be.  They  were 
perfectly  correct  in  gauging  the  height  of  the  cap,  and  in  stating 
the  percentage  according  to  that  height. 

Dr.  W.  M.  Thornton  (Armstrong  College,  Newcastle-upon- 
Tyne)  sup  jested  that  the  size  of  the  cap  might  depend  chiefly 
on  the  supply  of  oxygen  to  the  tianie  to  maintain  combustion,  and 
that  this  itself  depended  on  the  calorific  value  of  the  gas.  '! 
higher  the  calorific  value,  the  smaller  the  flame  could  be.  Thus 
an  oxyhydrogen  flame,  in  which  the  heat  of  combination  was 
28,000  calories  per  gramme  of  gas  burnt,  was  a  small  one.  That 
of  methane,  with  a  calorific  value  of  13,260,  could  not  be  expected 
to  be  very  different  from  coal-gas  at  If  .000.  The  difference  w  s, 
however,  about  'JO  per  cent.,  and  if  the  height  of  the  flame  varied 
inversely  ;i-  the  Ileal  of  combination  of  the  coal-gas  in  the  burner 
and  the  mixture  around  it,  there  should  be  a  cap  somewhat  higher 
when  burning  in  coal-gas  than  when  burning  in  the  same  per- 
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eentage-niixture  of  methane.  This  might  account  for  the 
deputies  (mentioned  by  Mr.  Nicholson)  finding  a  higher  cap  with 
coke-oven  gas  than  with  town-gas,  which  contained  gases  of 
higher  calorific  value. 

Mr.  E.  A.  Hailwood  (Morley),  in  replying  to  Prof.  Loui  — 
remarks  with  respect  to  the  motor  type  of  machine,  said  that  he 
wished  it  to  he  understood  that,  so  far  as  he  was  concerned,  he 
did  not  want  to  appear  to  be  disparaging  other  machines :    it 
was  elose  upon  three  or  four  years  since  patents  were  taken  out 
for  his  machine,  and  he  had  hesitated  about  putting  it  on  the 
market,  because  in  dealing  with  mine  gases  he  had  found  such 
distinct    variations    to    contend    with.     He    had    encountered    a 
number  of  the  difficulties  to  which  lie  conceived  the  motor  type 
of  machine  to  be  subject,  and  it  was  quite  po--ible  that  in  such 
machines  those  might  now  have  been  overcome.     His  remarks  had 
been  merely  intended  to  draw  attention  to  some  of  the  obstacles 
with  which  he  had  had  to  deal,  and.  so  far  as  he  could  say,  had 
overcome.    Unfortunately,  he  was  that  day  at  some  disadvanta  \ 
as   he    had   expected   to   carry    out   personally   a   long    series    of 
experiments  prior  to  the  meeting,  in  order  lo  be  able  to  give  the 
members    more    data :     but    business    had    interfered    with    his 
intention-,    and   lie   had   not   been    aide   to   afford  the   necessary 
time.      Referring  to  the  motor  type  of  machine,   he  might   say 
that  on  the  previous  day  experiments  had  been  made  of  sending 
a  gas-mixture  of  5  per  cent,  down  at  the  lamp,  and  the  differ- 
ence in  the  gas-rap  was  very  marked  between  that  and  when  the 
gas-mixture  was  driven  sideways  at  the  lamp.     The  downward 
method  was,  of  course,  at  present  adopted  in  most  of  the  rnotor- 
driven  machines.    In  one  test  with  a  machine  having  the  observa- 
tion-chamber open  directly  to  the  atmosphere  at  its  base,  he  had 
moved  the  lamp  into  various  parts  of  the  chamber,  and  found, 
according  to  the  gas-percentages  with  which  he  was  working,  and 
the  velocity  at  which  the  mixture  was  moving,  that  he  could  see 
a  difference  in  the  effect  of  the  velocity  on  the  flame  in  differ- 
ent  parts   of   the  chamber.     He   had   not,    however,   had   much 
opportunity   during   the   present   year   of   carrying   out   further 
experiments  with  the  motor  type  of  machine. 

With  regard  to  methane  and  town-gas,  he  was  quite  open  to 
have  hi-  statemeni   upset.     In  one  series  of  experiments  carried 
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nut  with  methane  the  acetylene-gas  was  not  taken  out,  and  that 
possibly  was  one  of  tin-  factors  which  helped  tin-  methane  cap  to 
look  more  similar  to  the  coal-gas  cap.  In  another  experiment, 
carried  out  only  the  previous  day,  the  acetylene-gas  had  been 
taken  out  of  the  methane  and  tin-  Latter  very  carefully  cleansed; 

anil,  judging  by  the  results  obtained,  it  seel 1  as  it  the  state- 
ments contained  in  his  paper  would  be  completely  upset.  Finally, 
however,  the  conclusion  was  arrived  at  that  in  the  hurry  some 
air  had  goi  into  the  methane  storage-cylinder  or  its  pipes,  and 
when  it  was  analysed  the  gas  was  found  to  contain  7'.  per  cent. 
of  oxygen.  However,  so  far  as  one  could  observe  after  allowing 
for  this,  it  really  seemed  that  the  comparatively  small  percentage 
of  higher-quality  illuminants  usually  present  in  coal-gas  was 
required  to  balance  the  poorer  illuminating  quality  of  the 
hydrogen.  He  thought  that  it  was  reasonable  to  suppose,  from 
the  tests  that  had  been  carried  out,  that  such  was  the  case.  A.8 
already  stated,  he  would  have  liked  to  have  gone  further  into 
the  question,  and  so  have  been  in  a  position  to  give  them  more 
definite   figures. 

With  respect  to  the  gallery  type  of  machine  being  subject  to 
the  variations  of  temperature  in  the  room.hedid  not  personally 
think  that  there  would  be  as  much  variation  in  a  room  (such 
as  that  in  which  a  machine  of  that  kind  would  be  stationed) 
as  there  would  be  in  the  case  of  a  machine  which  communicated 
with  the  outside  air.  Prof.  Louis  had  stated  that  he  had  not 
noticed  the  effect  of  the  wind  coming  against  the  motor  type 
of  machine.  He  (Mr.  Hailwood)  had,  and  he  had  observed  it 
very  distinctly.  In  one  test  when  he  was  trying  to  get  a  2^-per 
cent,  mixture,  it  could  not  be  made  out  what  was  preventing  the 
cap  from  showing  up  at  2h  per  cent.,  and,  on  investigation,  and 
going  outside  the  building,  it  was  clear  that  the  wind  was 
blowing  in  their  direction,  and  blowing  very  strongly  back  into 
the  machine,  thus  upsetting  the  mixture.  With  regard  to  the 
Edinburgh  apparatus,  it  might  conceivably  be  the  same  as  the 
drum-type  machine;  he  had  not  seen  it,  but  if  Prof.  Louie 
could  give  him  its  name,  he  might  recognize  it.  He  quite 
realized  that  in  most  of  these  matters  one  must  follow  laboratory 
experiments,  and  as  far  as  commerce  was  concerned,  most  com- 
mercial undertakings  were  based  on  something  that  had  hap- 
pened in  the  laboratory.     All  that  he  had  professed  to  have  done 
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was  connected  with  the  particular  application,  the  general 
arrangements,  and  the  compactness  and  handiness  of  the 
machine,  and  this  might  have  been  done  also  at  Edinburgh. 

With  respect  to  the  coke-oven  gas  variations,  he  took  it  that 
there  was  a  considerable  variation  in  such  gas  as  compared  with 
town-gas,  and  that  it  would  contain  some  different  hydro- 
carbons, which  might  make  a  difference  in  the  cap. 

In  conclusion,  he  might  say  that  he  had  spent  a  good  deal  of 
time  and  money  on  the  gas-cap  observation  question,  and  in 
bringing  forward  his  paper  it  was  intended  to  draw  attention  to 
some  of  the  facts  incidental  to  the  machines  used. 

The  President  (Mr.  W.  C.  Blackett)  said  that  he  agreed  with 
Prof.  Louis  that  it  was  not  desirable,  in  cases  where  they  had 
commercial  contrivances  put  before  them,  that  any  other 
appliance  should  be  introduced  with  a  view  to  criticizing  it 
adversely.  They  should  have  all  the  advantages  of  any  machine 
put  before  them,  and  leave  the  members  to  judge  of  its  merits. 
If  he  were  comparing  the  two  kinds  that  lie  had  already  seen,  he 
would  introduce  a  consideration  which  had  not  been  mentioned, 
and  that  was  one  that  required  a  good  deal  more  enquiring  into, 
namely,  the  difficulty  of  diffusion  of  gases.  He  was  quite  certain 
that  it  was  more  difficult  than  had  hitherto  been  imagined. 
One  advantage  of  the  cap-testing  machine,  where  they  had  a  rapid 
inlet  of  air  driven  by  a  fan  through  a  small  pipe  on  to  the  gas,  was 
that  they  obtained  a  much  more  rapid  diffusion  of  gases  than 
they  would  by  merely  subjecting  these  to  a  journey  in  a  slowly- 
moving  current.  It  also  struck  him,  while  Mr.  Hailwood  was 
speaking  of  the  illuminating-gas  that  was  required  to  make 
hydrogen-flanies  visible,  whether  some  of  the  devices  that  had  been 
invented  for  making  cap-flames  visible  had  not  the  same  effect — 
for  instance  the  Cunynghame-Cadman  device,  or  the  wire-loop 
device :  either  of  these  might  have  some  such  effect  as  the  intro- 
duction of  a  more  highly  illuminating  mixture  of  gas.  It  did  not 
seem  to  him  that  they  ought  to  treat  the  subject  of  gas- 
caps  from  the  actual  laboratory  standpoint;  what  they  had 
really  to  do  was  to  discover  whether  thousands  of  deputies  at 
the  present  time  could  detect  small  gas-caps  with  reasonable 
accuracy.  He  thought  that  the  machines  employed,  even  if 
they  were  not  accurate  from  the  analytical  chemist's  point  of 
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view,  were  sufficiently  accurate  for  the  purpose;  and  they  should 
not  lose  sighl  of  the  fad  thai  thej  were  not  seeking  to  obtain 
liighlj  scientific  results,  but  practical  results  for  many  thousands 
dl  working  men  under  conditions  into  which  they  could  n<>i 
introduce  absolutely  scientific  accuracy. 


MINERS     KLKCTIMC   SAFETY-LAMPS. 
The  following  miners'  electric  safety-lamps  were  exhibited  : 

Tii  i   (  i.  \>.  Lamp. 

The  Ceag  lamp  (Fig.  1)  may  l>e  said  to  consist  <<t  three  parts, 
uamely,  the  accumulator,  the  bottom  part,  and  the  top  part,  and 

weighs,  notwithstanding  its  extraordin- 
arily strong  construction,  only  about 
5|  pounds.  In  construction  the  lamp  is 
so  sound  that  it  can  be  thrown  upon 
;i  stone  floor  without  suffering  any 
damage. 

The  accumulator  possesses  ;i  -tromj' 
celluloid  casing,  and  being  separated  by 
an  intermediate  space  from  the  steel 
casing-  of  the  lamp,  is  protected  against 
damage  by  rough  usage  or  external 
force.  The  two  freely  suspended  cen- 
trically  arranged  electrodes,  of  circular 
shape,  are  screwed  into  the  lid  of  the 
casing,  by  which  means  troublesome 
warping  is  avoided,  and  a  considerable 
capacity  of  resistance  attained.  The 
lid  is  easily  detachable,  so  that  the 
electrodes  can  readily  be  changed.  A 
novel  acid-proof  closing  arrangement  of 
Fig.  1.— The  Ceag  Lamp,  the  battery-cell  permits  of  free  egress 
to  the  gases  without  allowing  the  liquid  to  escape.  Both  pole- 
ends  are  provided  with  detachable  contacts  on  springs,  this 
arrangement  preventing  the  troublesome  oxidation  of  the  con- 
tacts; and  as  they  can  easily  be  cleaned  with  warm  water,  they 
are  consequently  not  liable  to  destruction  by  acids,  etc. 
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The  bottom  part  of  the  lamp,  circular  in  shape,  is  a  stout 
casing-  of  heavily-tinned  drawn-steel  plate,  strengthened  by 
pressed  corrugations.  Almost  across  the  inside  bottom  is  a  small 
raised  portion,  which,  engaging  with  a  furrow  almost  across  the 
bottom  of  the  accumulator,  keeps  the  same  in  position. 

The  top  part  of  the  lamp  is  fastened  with  a  bayonet-joint  to  the 
bottom  casing,  and  is  locked  with  a  strong  magnetic  lock,  thus 
preventing  unauthorized  opening.  The  connexion  between  the 
loose  contacts  and  the  glow-lamp  is  effected  through  a  brass  seg- 
ment, placed  in  insulating  material :  and  the  light  is  switched  on 
and  oft'  by  a  quarter-turn  of  the  top  part  of  the  lamp  while  locked. 
The  metal-filament  glow-lamp,  of  1*5  candle-power,  i^  protected 
first  by  a  thick  glass  dome,  and  then  by  four  iron  bars,  and  is 
also  placed  between  spiral  springs,  so  that  damage  to  it  very  rarely 
occurs.  By  this  arrangement  not  only  is  great  economy  of  bulb 
realized,  but  an  absolute  safety  against  tire-damp  is  attained,  as 
the  circuit  is  broken  automatically  if  the  glass  dome  be  shattered. 

Charging  takes  only  4  to  5  hours,  and  the  lamp  will  burn 
continually  for  12  to  16  hours. 

The  advantages  over  the  oil  safety-lamp  are  manifold,  and 
only  a  few  may  be  enumerated  as  follows:  — 

(1)  A  strong,  steady,  and  well-distributed  light,  which  does 
not  flicker,  and  burns  in  any  position;  the  glass  also  never 
becomes  clouded  or  dull. 

(2)  The  strong  and  steady  light  enables  the  miner  to  work 
more  easily  and  remuneratively,  and  danger  can  also  be  more 
readily  observed. 

(3)  The  user  is  nol  so  liable  to  nystagmus  and  other  ophthal- 
mic diseases. 

(4)  Official  tests  have  proved  that  there  is  an  absolute  safety 
against  fire-damp. 

(■'))  Developing  no  heat,  it  can  be  comfortably  handled,  and  in 
difficult  places  carried  in  the  pocket,  on  the  belt,  or  in  the  mouth, 
or  can  be  laid  down  on  the  floor. 

Another  important  feature,  in  some  cases  decisive,  is  its 
cheapness.  Careful  calculations  demonstrate  that  at  collieries 
equipped  with  modern  Ceag  lamp-cabins  the  cost  is  no  higher 
than  the  oil  safety-lamps. 

The  lamp  has  been  in  actual  practical  use  with  20,000  miners 
for  a  number  of  years. 
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The  Stach  Lamp. 
The  Stach  Lamp  (Fig.  2)  is  of  strong  construction,  adapted  to 
withstand  the  rough  usage  necessarily  obtaining  in  mining  work, 
and  essentially  consists  oi  three  parts,  namely,  the  accumulator, 
the  bottom  part,  and  the  top  part.  The  lamp,  readj  for  use, 
weighs  about  5A  pound-. 

The  2-volt  semi-dry  leaden 
accumulator  is  enclosed  in  a  strong 
celluloid  easing  ;  and  the  electrodes, 
being  wrapped  in  glass-wool,  absorb 
some  two-thirds  of  the  sulphuric 
acid  used  as  electrolyte.  The  plates 
are  so  prepared  as  to  be  able  to 
stand  rapid  discharge,  and  can  a  No 
be  left  for  many  months  in  a  dis- 
charged condition  without  being 
damaged  in  the  way  in  which  most 
accumulators  suffer  by  such  treat- 
ment. In  consequence,  they  may 
be  charged  and  discharged  fully  200 
times  before  their  useful  life  is  ex- 
hausted, whereas  60  to  !M)  charges 
form  the  maximum  limit  for  an 
ordinary  accumulator.  A  special 
stopper  is  provided  to  prevent  the 
escape  of  acid,  and  to  render  harm- 
less any  gas  evolved  during  dis- 
charge ;  it  is  so  arranged  that  it  is 
impossible  to  spill  the  acid,  even  if 
the  accumulator  be  inverted.  If  any 
very  small  drops  come  through  with 
the  gas,  they  are  taken  up  by  a 
Fig.  2.-The  Stach  Lamp.         smaU    aU(i    easily-placed    piece    of 

absorbent  material.  The  terminals  consist  of  substantial  leaden 
blocks,  and  the  celluloid  casing  is  hermetically  sealed,  with  the 
exception  of  the  special  stopper. 

The  bottom  part  of  the  lamp,  circular  in  shape,  is  of  welded 
wrought-iron,  around  the  top  of  which  is  fitted  a  brass  ring,  in 
which  the  top  part  of  the  lamp  is  engaged.  Almost  across 
the  inside  bottom  is  a  furrow,  which,  engaging  with  a  celluloid 
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projection  on  the  bottom  of  the  accumulator,  keeps  the  same  in 
position.  Attached  to  the  casing  is  an  iron  hoop,  to  which  is 
also  attached  a  spiked  iron  hook,  which  permits  of  the  lamp  being- 
used  in  any  position,  or  of  being  suspended  during  work. 

The  top  part  of  the  lamp  is  fastened  with  a  bayonet-joint  to 
the  bottom  casing,  and  is  locked  by  means  of  an  iron  pin  worked 
by  a  spring.  This  pin  can  only  be  withdrawn  by  means  of  a  power- 
ful magnet  kept  in  the  lamp-cabin,  and  it  is  therefore  impossible 
for  the  miner  to  open  the  lamp.  The  lamp  is  thus  rendered  entirely 
fool-proof,  and,  without  detection  resulting,  it  is  impossible  for  it 
to  be  opened  except  in  the  lamp-cabin.  The  glow-lamp  is  protected 
by  a  thick  glass  dome,  which  is  in  turn  protected  by  a  stout  four- 
pillar  brass-wire  guard.  The  dome  being  set  upon  a  rubber 
ring,  this  portion  of  the  lamp  is  rendered  both  watertight  and 
gas  tight.  The  lighting  of  the  lamp  is  effected  by  about  an 
eighth  of  a  turn  of  the  top  part  of  the  lamp,  this  causing  the 
contact-springs  to  slide  over  and  engage  with  the  terminals  of  the 
accumulator,  a  good  rubbing  contact  being  ensured.  There  is  no 
perceptible  spark  at  opening  or  at  closing  the  circuit ;  and  lengthy 
experiments  have  been  carried  out  which  have  proved  that  the 
ignition  of  inflammable  gas,  either  inside  or  outside  the  lamp,  is 
impossible.  Between  the  leading-in  wires  is  a  wall  of  glass,  so 
that  even  if  the  lamp  were  destroyed  by  the  breaking  of  the  bulb 
and  filament,  the  wires  cannot  come  together  and  so  cause  a  short- 
circuit  and  dangerous  spark.  The  screw  pattern  metal-filament 
glow-lamp,  of  2  candle-power,  is  of  the  Aegma  type,  and  is 
specially  designed  with  a  view  to  a  maximum  of  safety.  It  has 
no  tip,  being  sealed  oft,  so  that  the  bulb  is  quite  smooth.  The 
lamp  will  burn  continually  for  about  14  hours.  A  concave  nickel 
or  aluminium  reflector  can  be  provided  if  desired,  so  as  to  pro- 
ject the  light  in  any  direction,  or  to  shield  the  eyes  during  use. 

The  lamp  is  already  in  use  in  considerable  numbers,  and  the 
cost  has  been  proved  to  compare  favourably  with  that  of  the  oil 
safety-lamp. 

The  Tudor  Lamp. 

The  Tudor  lamp  (Fig.  -3)  is  in  general  made  up  of  three  parts, 
namely,  the  accumulator,  the  bottom  part,  and  the  top  part,  and 
weighs  when  in  use  about  5f  pounds. 
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The  accumulator  is  contained  in  a  celluloid  case  ;  bj  a  Bpecial 
contrivance  ii  is  rendered  unspillable,  and  may  be  inverted  and 
shakes  with  impunity. 

The  bottom  pari  of  the  lamp  is  a  seamless  cylinder  of  Bheet- 
gteel  0'039  inch  (1   millimetre)  thick.     The  lamp-top  is  secured 
thereto  l>y  means  of  a  bayonet-joint,  the 
grooves  being  pressed  into  the  case,  thus 
rendering  it  more  rigid. 

The  top  part  of  the  lamp  is  also 
stamped  out  of  sheet-steel,  of  the  same 
thickness  as  the  bottom  part,  and  a  strong 
glass  dome  is  held  firmly  in  position  and 
protected  by  a  steel  disc  supported  by  five 
steel  pillars,  to  which  it  is  riveted.  The 
hook  for  carrying  the  lamp  is  attached  by 
a  swivel  to  this  disc.  The  lamp  is  locked 
by  means  of  a  spring-catch,  which  can 
only  be  released  by  means  of  a  magnet  : 
this  prevents  the  lamp  from  being  tam- 
pered with  when  in  use. 

The  contact-pieces  are  carried  on  an 
insulated  disc,  secured  in  the  lamp-top  ; 
this  disc  also  carries  the  lamp-holder, 
which  serves  the  purpose  of  a  reflector 
as  well.     The  contact-pieces  can  be  made 

tt_    o     m     m         i  to   engage   v.ith  the  terminals   of   the  ac- 

Fig.  3.—  The  Tudor  Lamp.  . 

cumulator  by  slightly  turning  the  top  part 
of  the  lamp.  The  capacity  of  the  accumulator  is  sufficient  to 
light  a  To  candle-power  lamp  continuously  for  10  hours. 

The  lamp  has  been  submitted  to  severe  tests  and  under  all 
conditions  of  practical  use,  and  lias  given  entire  satisfaction  :  it 
has  also  been  tested  and  damaged  in  explosive  atmospheres,  and 
lias  proved  to  be  absolutely  safe  against  ignition  of  the  gases 
prevalent  in  mines. 


The  President  (Mr.  W.  C.  Blackett)  said  that  there  were 
two  schools  of  thought  so  far  as  the  light  was  concerned,  one 
being  that  the  light  should  be  thrown  all  round — in  front,  at 
the  sides,  and  behind  ;  but  he  preferred  the  one  that  threw  a  light 
in  front  and  on  the  roof  and  floor. 
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Prof.  Hexry  Louis  (Armstrong  College,  Newcastle-upon- 
Tyne)  Baid  that  a  lamp  not  down  for  exhibition  had  recent- 
ly been  submitted  to  him  to  test,  and  he  had  brought  it  to 
the  meeting  because  he  thought  that  it  would  interest  the 
members,  more  especially  as  it  was  the  invention  of  an  old  Arm- 
strong College  and  Newcastle  man:  he  referred  to  the  Faraday- 
Hawdon  miners"  electric  safety-lamp.  It  was  stated  that  the  Ceag 
lamp  had  a  metal-filament  glow-lamp  of  1  o  candlepower,  pro- 
tected by  a  thick  glass  dome.  etc.  :  but  it  must  not  be  supposed 
that  the  lamp  gave  this  candle-power.  becan.se  the  thick  glass 
prevented  this.  The  he-t  thai  could  be  got  was  0*986,  practically 
1  candle-power,  and  it  kept  at  that  continuously  throughout  10 
hours,  with  no  diminution.  The  Faraday-Hawdon  lamp  gave  a 
candle-power  of  13,  but  he  was  not  yet  in  a  position  to  say 
whether  it  would  do  that  continuously,  as  he  had  not  fully  tested 
it.  He  suggested  that  a  description  of  the  Faraday-Hawdon  lamp 
might  be  included  in  the  discussion. 

Mr.    A.    F.    Hawdox  (Xeweastle-upon-Tyne)   wrote   that   the 
Faraday-Hawdon  lamp  (Fig.  4)  was  constructed  of  lead-coated 
steel,  and  was  of  the  necessary  stoutness  to  withstand  accidental 
dropping  and  other  rough  u<;ige.      Heino-  the  outcome  oi  practical 
experience,  it  was  of  moderate  height,   namely.   n'"v  inches  over 
all,   and  could  therefore  be  used  in  the  most  awkward  places : 
further,    weighing   only   3|   pounds,    it   could,    if    necessary,    be 
carried    easily    in   the    mouth.      The    bulb    was    protected    by    a 
thick   glass    dome,    guarded    by    a    stout    bridge,    to    which    was 
attached  the  usual  handle  or  hook.      The  light  was  switched  on 
and   off   by   means   of   a   small   gas-tight   screw-switch,    and    the 
lighting  capacity  was  li  candle-power  for  10  hours  as  a  mini- 
mum.*    The  hinged  lid  upon  which  the  bulb,  etc..  was  mounted 
was  closed  by  means  of  a  hasp,    and  sealed  either  by  a   small 
lock  or  the  usual  leaden  pin,  and,  when  sealed,  the  lamp  could  not 
be    interfered    with    without    detection.      A    spun    reflector    was 
supplied  to  cover  one  half  of  the  glass  dome,  if  required.     Xo 
tools  were  necessary  to  take  the  lamp  entirely  to  pieces,  and  as 
this  could  be  done  in  10  seconds,  its  simplicity  reduced  the  cost 
of  upkeep  to  a  minimum. 

*  Mr.   Hawdon  subsequently  wrote  that    further  tests  had  been  made  and 
l-62  candle-power  obtained  for  10  hours, 
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The  accumulator,  the  case  of  which  was  of  -tout  celluloid, 
weighed,  when  charged  read)  foi  use,  J;  pounds,  and  gave  for  its 
size  the  maximum  output  obtainable.  The  plates  bad  .1  Large  area, 
and  could,  in  case  "l  emergency,  withstand  charging  at  a  higli 
rate;  and,  being  mounted  <>n  rubber  cords,  the)  were  protected 
from  damage,  etc.     The  terminals  were  constructed  so  thai   do 
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Fig.  4.     The  Faraday-Hawdon;  Lamp. 


creeping  could  take  place,  and  attached  to  them  were  brass 
springs  to  make  contact  with  the  lamp-base;  these  brass  springe 
were  very  easily  renewed.  The  accumulator  was  of  2  volts,  and 
contained  free  acid:  it  was  constructed  so  that  no  acid  or  gas 
could  escape,  no  matter  in  what  position  it  was  held,  thus  pre- 
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venting  the  usual  troubles  due  to  corrosion.  It  could  normally 
be  recharged  in  7  to  8  hours,  but  in  cases  of  emergency  in  5 
hours.  One  hundred  of  the  accumulators  could  be  put  on  to 
charge  within  10  minutes,  no  loose  wires  being  used  in  con- 
necting them  up. 

The  price  of  upkeep  and  maintenance  would,  he  felt  sure, 
compete  favourably  with  most  types  of  oil  safety-lamps  now  in 
use. 

Mr.  E.  A.  Hailwood  (Morley)  said  that  it  was  best  to  face 
the  question  squarely,  especially  in  the  light  of  experience 
of  miners'  electric  safety-lamps  up  to  the  present.  He  bad 
studied   the   question   and   carried   out    experiments    for   u    long 

while,  and  one  of  the  difficulties  that  had  to  be  faced  was 
the  effect  of  the  accumulator  acid  on  the  iron  of  the  outside 
casing  (if  manufactured  of  that  material).  Having  a  knowledge  of 
such  effect,  he  had  been  reluctant,  and  was  so  yet.  to  use  iron  in 
connexion  with  these  little  batteries,  because,  although  they 
might  galvanize  the  case,  galvanizing  was  always  subject  to 
peeling.  The  next  question  was  that  most  of  the  lamps  were  of 
2  volts,  and  his  experience  with  2-volt  lamps  was  that  the  differ- 
ence between  "^  volts  and  nothing  was  so  small  that  it  was  a  very 
difficult  matter  indeed  to  lie  sure  that  the  filaments  were  in  good 
order. 

The  Phesident  (Mr.  \V.  C.  Blackett) said  that  electric  hand- 
lamps  bad  been  in  use  in  the  Xorth  of  England  for  ;i  great  many 
years,  and  for  dangerous  mines  there  was  not  the  slightest  doubt 
in  his  mind  that  they  were  the  lamps  of  the  future. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGIN  EERS. 


GENERAL  MEETING, 
Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

FeBRI  AKY   nth,    1913. 


Mb.   W.  C.  BLACKETT,  President,  in  the  (hah:. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
January  25th  and  that  day. 


The  following  gentlemen  were  elected,  having  been  previous- 
ly nominated  : — 

Members — 

Mr.  Hugh  Clarkson  Annett,  Colliery  Manager,  Hartford  Colliery,  Cram- 
ling  ton,  Northumberland. 

Mr.  Albert  Henry  Hooper,  Mining  Engineer,  29,  Station  Road,  Keswick. 

Mr.  William  Kirtley,  Engineer,  32,  Honister  Avenue,  High  West  Jesmond, 
Newcastle-upon-Tyne. 

Mr.  William  Smith  Wilson,  Engineer,  54,  Queens  Road,  Jesmond,  New- 
castle-upon-Tyne. 

Mr.  Charles  Cuthbert  Wood,  Mechanical  and  Ventilating  Engineer, 
21,  Mosley  Street,  Newcastle-upon-Tyne. 

Associate  Members — 

Mr.  Walter  John  Benson,  Collingwood  Buildings,  Collingwood  Street, 
Newcastle-upon  -Tyne. 

Mr.  Alfred  Strathmore  Bowes,  Valuation  Department,  Inland  Revenue, 
32,  West  Street,  Gateshead-upon-Tvne. 

Mr.  Frederick  Tillotson  Walker,  27,  Woodbine  Avenue,  Gosforth,  New- 
castle-upon-Tyne. 

Associates— 

Mr.  John  Batty,  Colliery  Under-manager,  South  Woodhouse,  Whitehaven. 

Mr.  Thomas  Berryman,  Mining  Engineering  Draughtsman,  64,  Dolcoath 
Road,  Camborne. 

Mr.  Eric  Loufwin  Ford,  Colliery  Under-manager,  Nant-y-Gaer,  Chopwell, 
Ebchester,  County  Durham. 

Mr.  Leo  Dorey  Ford,  Mining  Engineer,  co  Mr.  Arthur  Claydon,  Snares- 
brook,  Broadwater  Road,  Worthing. 

Mr.  John  Bkown  Graham,  Assistant  Overman,  9,  Low  Kells,  Whitehaven. 
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DISCUSSION  OF  DR.  J.  S.  HALDANE  AND  DR.  T.  LISTER 
LLEWELLYN'S  PAPER  ON  "THE  EFFECTS  OF 
DEFICIENCY  OF  OXYGEN  ON  THE  LIGHT  OF  A 
SAFETY-LAMP,-  AND  OF  DR.  T.  LISTER 
LLEWELLYNS    PAPER    ON    "ILLUMINATION    AT 

•  THE  COAL-FACE.  WITH  SPECIAL  REFERENCE  TO 
THE  INCIDENCE  OF  MINERS'  NYSTAGMUS. "t 

The  President  (Mr.  W.  C.  Blackett)  said  that  the  paper  by 
Dr.  Haldane  and  Dr.  Llewellyn  showed  how  comparatively  poor 
was  the  light  of  a  safety-lamp,  and  how  much  poorer  it  became  io 
an  atmosphere  that  contained  less  oxygen  :  while  Dr.  Llewellyn's 
paper  showed  how  nystagmus  was  mostly  caused  by  the  de- 
ficiency of  light  given  by  a  safety-lamp.  The  whole  suggestion 
of  Dr.  Llewellyn's  paper  was  that  the  ordinary  safety-lamp,  as 
they  had  hitherto  known  it.  was  not  as  desirable  as  they  had 
thought  it  to  be  in  the  mine,  und  was  not  to  be  compared  with 
the  candle  on  the  one  hand  and  with  the  electric  light  on  the 
other  in  regard  to  the  avoidance  of  affliction,  which  had  come 
more  to  the  fore  lately,  of  miners'  nystagmus. 

Prof.  Hexry  Louis  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  some  experiments  had  been  conducted  lately 
on  the  subject  at  Armstrong  College,  and  he  would  prefer  to 
reserve  any  remarks  that  he  had  to  make  until  later  on.  when 
he  hoped  that  a  paper  containing  the  results  would  be  submitted 
to  the  members. 


DISCUSSION  OF  MR.E.  A.HAILWOOD'S  PAPER  ON  'THE 
HAILWOOD  GAS-CAP  OBSERVATION-MACHINE-; 

Prof.  Hexry  Louis  (Armstrong  College,  Newcastle-upon- 
lyne)  said  that  speaking  from  memory  he  had  remarked  at  the 
last  meeting  that  the  mixer  portion  of  the  drum  machine 
appeared  to  him  to  be  very  like  that  of  some  Edinburgh  machine. 
In  connexion  with  that   remark  he   had  been  favoured   with    a 

*  Trans.  Inst.  M.  £'.,  1912,  vol.  xliv.,  page  267. 
+  Ibid. ,  page  273.  \  Ibid. .  page  51 13. 
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Lettei  from  the  inventor  of  the  machine  thai  be  bad  in  mind,  Sir. 
('.  .1.  Wilson,  of  the  Heriot-Watl  College,  Edinburgh,  who  in- 
formed 1 1 i in  thai  tlif  machine  whirl!  be  (Prof.  Louis)  had  re- 
ferred to  was  probably  as  ii  certainly  was  the  machine  in 
question,  but  thai  it  was  no  Longer  made  in  Edinburgh.  He 
(Prof.  Louis)  understood  thai  it  would  be  made  elsewhere.  Mr. 
Wilson  had  been  good  enough  to  send  him  a  copy  of  his  patent 
specification  (No.  25,448  of  l!»ll).  in  which  the  following  state- 
ments occurred  :  — 

■•  The  object  of  the  present  invention  is  to  produce  an  apparatus  t<>r  mixing 
8  and  liquids  in  a  variety  of  proportions,  thereby  enabling  experimental 
or  known  mixtures  to  be  readily  produced.  The  apparatus  consists  "f  a  tank 
divided  into  separate  compartments  of  the  desired  proportions.  All  the  com- 
partments preferably  bear  a  certain  relation  in  capacity  to  the  whole  tank, 
and  they  are  built  up  in  one  piece  or  suitably  joined.  For  the  gases  an 
inverted  tank  is  used  wholly  or  partly  open  at  the  bottom,  and  inserted  in 
another  tank  containing  a  suitable  liquid,  like  a  gasometer." 

He  quoted  those  passages  to  show  that  the  method  of  mixing 
in  the  two  appliances  was  identical,  but  the  method  of  dis- 
charging the  gas  was  different.  In  the  Wilson  machine,  the 
mixture  of  gas  was  discharged  by  lowering  a  tank  open  at  the 
bottom  into  water.  In  the  Hailwood  machine,  the  gas  was 
discharged  by  pouring  water  into  a  tank  closed  at  the  bottom. 
That  was.  so  far  as  lie  could  see,  the  sole  difference  between  the 
two  as  regards  the  mixing  portion.  But  it  would  be  very  unfair 
to  Mr.  Wilson  not  to  add  that  his  machine  stopped  there.  The 
Hailwood  machine  was.  on  the  contrary,  a  machine  for  both 
mixing  gases  and  for  observing  the  gas-caps  at  the  same  time.  In 
other  words,  the  Hailwood  machine  was  nothing  more  nor  less 
than  an  altered  pattern  of  the  Clowes  chamber,  and  had  therefore 
the  same  defect  as  the  Clowes  chamber,  which  had  made  him  con- 
demn it  as  an  experimental  machine  from  the  very  first,  because 
the  air  in  which  the  safety-lamp  was  burning  in  order  to  test  the 
lamp  was  simply  one  limited  volume,  and  was  never  renewed 
from  the  start  to  the  finish  of  the  experiment.  The  percentage 
of  oxygen  was  constantly  becoming  less  and  the  percentage  of 
carbonic  acid  was  constantly  increasing,  and  therefore  the  lamp 
did  not  burn  under  uniform  conditions.  The  paper  by  Dr. 

Haldane  and  Dr.  Llewellyn,  to  which  the  President  had  referred, 
showed  how  seriously  this  would  affect  any  experimental  work. 
The  deficiency  of  oxygen  necessarily  occurred  in  the  Hailwood 
machine,  and  would  therefore  affect  a  light  burning'  in  it. 
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Mr.  H.  T.  Foster  (Newcastle-upon-Tyne)  said  that  in  his 
description  of  the  drum  type  of  machine  the  author  had  stated 
that  "If  more  than  a  5-per  cent,  mixture  is  desired,  it  can 
readily  be  obtained  by  recharging  the  measuring-chamber  B 
with  gas,  and  operating  as  already  described.'"  This  statement 
did  not  appear  to  be  strictly  correct.  The  percentage  of  mixture 
was  not  obtained  directly  by  adding  the  volumes  of  gas  dis- 
charged from  the  measuring-chamber  into  the  drum,  as  the  gas- 
mixture  was  being  expelled  from  G  when  gas  was  passing  into 
the  drum  through  the  pipe  F .  For  instance,  when  a  50-per  cent, 
mixture  was  required,  ten  measuring-chambers  of  gas  would 
give  4013  per  cent,  of  gas-mixture,  if  at  each  operation  the 
mixture  in  the  drum  had  been  thoroughly  diffused.  With  a 
50-per  cent,  mixture,  just  half  the  volume  of  gas  admitted  at 
F  would  be  expelled  at  G.  He  did  not  press  that  point  unduly, 
as  the  machine  was  admittedly  one  for  gas-cap  observations; 
but  it  would  probably  be  advisable,  even  when  using  small  per- 
centages, to  wash  all  the  residual  gas  out  of  the  drum  with  the 
mixer  between  each  experiment. 

The  President  (Mr.  W.  C.  Blackett)  said  that,  so  far  as  the 
discussion  was  concerned,  he  agreed  with  what  Prof.  Louis  had 
said,  and  he  repeated  and  emphasized  some  of  the  remarks  that 
he  had  made  at  the  last  meeting  on  the  great  importance  of 
obtaining  a  proper  mixture  between  the  gas  and  the  air.  He 
was  quite  sure  from  observations  that  had  already  been  made 
that  some  experiments  had  been  spoiled  altogether,  and  had 
misled  a  great  number  of  people  for  many  years,  because  the 
experimenters  had  failed  to  obtain  a  proper  mixture  of  the  gases 
with  which  they  were  dealing.  At  the  same  time,  he  did  not 
think  that  they  required  an  apparatus  that  was  scientifically  cor- 
rect, the  object  being  to  secure  that  larp-e  numbers  of  practical 
men  should  be  able  to  recognize  gas-caps  in  the  pit  such  as 
indicated  the  standard  set  up  by  the  new  Act. 


Mr.  George  Harold  Greenwell's  paper  on  "  The  Their ia  Coal- 
field (India)  and  its  Future  Development  "  was  taken  as  read,  as 
follows  :  — 
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TIM-:   .INK  I!  IMA   COAL-FIELD  (INDIA)  AND  ITS 
FUTUBK    DEVELOPMENT. 


Ky  GEORGE  HAROLD  CREENWELL. 


Introduction. — The  Jherria  coal-field  lies  along  the  Damuda 
Valley,  about  170  miles  from  Calcutta,  and  forms  part  of  the 
Damuda  Series  of  measures.  This  series  belongs  geologically 
to  what  is  known  as  the  "  Lower  Gondwana  System,''  and 
is  itself  divided  into  the  following  stages: — (1)  The  Barakar 
Series  of  Coal-Measures,  (2)  The  Ironstone  Shales,  and  (3)  The 
Raneegunge  Series  of  Coal-Measures. 

Sir  Thomas  H.  Holland  states  the  thickness  of  the  Barakar 
Series  of  Coal-Measures  to  be  2,000  feet,  the  Ironstone  Shales, 
1,400  feet,  and  the  Raneegunge  Series  of  Coal-Measures,  5,000 
feet.*  The  Jherria  coal-field  belongs  principally  to  the  first  and 
lowest  nl  these  three  stages. 

Development  of  t/u  Coal-field. — Owing  to  the  difficulty  in 
transit,  as  compared  with  the  Raneegunge  coal-field,  which  lies 
about  50  miles  nearer  Calcutta,  and  in  which  coal-mining  has 
been  profitably  carried  on  since  about  the  year  1835,  no  steps 
were  taken  to  work  the  Jherria  coal-field  until  about  the  year 
1891,  when,  owing  to  the  increasing  demand  for  coal,  its 
development  received  attention.  In  the  year  1890,  the  East 
Indian  Railway  Company  arranged  with  Mr.  T.  H.  Ward  for  a 
survey  of  the  coal-field, t  and  subsequently  published  a  map, 
copies  of  which  were  supplied  to  anyone  interested ;  and  it  was 
largely  due  to  the  enterprise  of  this  company  that  a  great  pro- 
portion of  the  coal-field  was  quickly  taken  up.  The  extension 
of  the  railway  from  Barakar.  some  30  miles  distant,  and  at  that 
time  the  nearest  point  on  the  East  Indian  Railway,  was  at  once 
undertaken  and  carried  through  by  the  company. 

*  Sketch  of  the  Mineral  Resources  of  India,  by  T.  H.  Holland,  1908,  page  13. 

f  "  Report  on  a  Survey  of  the  Jherria  Coal-field,'"  by  Thomas  Henry  Ward, 
Record*  of  the  Geological  Survey  of  India,  1892,  vol.  xxv. ,  page  110. 
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For  a  number  of  years  it  was  only  with  difficulty  that  the 
Jherria  coal  could  find  a  market,  and  compete  successfully  with 
the  better-known  coals  from  the  Raneegunge  coal-field.  This 
was  due  partly  to  the  lower  and  inferior  seams,  with  their  more 
clearly-defined  outcrops,  having  received  the  first  attention,  but 
still  more  to  the  higher  railway-freight  charged  to  all  points,  as 
compared  with  the  Raneegunge  coal-field.  The  first  difficulty  was 
quickly  overcome  by  the  development  of  the  field  and  the  deter- 
mination of  the  quality  of  the  various  seams  :  while,  with  regard 
to  the  second,  the  East  Indian  Railway  Company  was  always 
ready,  as  far  as  possible,  to  meet  the  coal-owners  and  adjust 
freights.  Thus,  in  the  year  1894,  representation  was  made  to 
the  company  drawing  attention  to  the  impracticability  of  fur- 
ther development  under  the  then  existing  conditions,  and  in  the 
year  1902  a  new  coal-tariff  was  introduced.  The  trade  has  also 
been  greatly  assisted  by  the  laying-down  of  the  Grand  Chord 
line,  and  by  the  enterprise  of  the  Bengal-Xagpur  Railway  Com- 
pany in  putting  in  sidings  where  required,  an  enterprise  which 
will  be  still  further  rewarded  in  the  future  as  the  development 
of  the  field  trends  further  southwards  and  westwards. 

Ed-tent  of  the  Field. — The  exposed  area  amounts  to  nearly  92 
square  miles,  or,  say,  58,84-j  acres  (178,000  biggahs,  this  being 
the  usual  Indian  measure  of  area).  A  Bengal  biggah  is  equal  to 
14,400  square  feet,  and,  in  calculating  English  equivalents.  -)T:5 
biggahs  are  taken  as  equivalent  to  1  acre. 

Area  Worked. — The  greater  part  of  the  field  has  been  taken 
up  by  various  companies  and  European  and  native  private 
owners,  although  up  to  the  present  the  area  worked  may  be  said 
to  be  only  along  the  outcrops,  no  coal  having  been  worked  at  a 
greater  depth  than  500  feet,  while  the  great  bulk  of  the  work- 
ings are  within  250  feet  of  the  surface.  There  are  over  two 
hundred  collieries,  but  some  of  these,  which  started  work  in 
the  prosperous  years  1907  and  1908.  are  now  closed  down.  Out 
of  the  total  area,  about  23,100  acres  (70,000  biggahs)  have  been 
taken  up  and  are  being  worked  by  fifty-three  of  the  more  im- 
portant companies,  which  are  under  European  management ; 
and  these  have  raised  about  80  per  cent,  of  the  coal  worked  up 
to  December.  1910.  or  about  35  million  out  of  a  total  of  4-3£ 
million  tons. 
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Coal-seams.  In  dealing  with  the  various  coal-seams,  their 
available  areas,  and  the  approximate  available  tonnage  con- 
tained, the  numbering  a-  given  bj  Mr.  1.'.  I).  Oldham  has  been 
followed,  ami  the  seams  an-  therefore  numbered  upwards  from  1 
to  18,  commencing  from  the  northern  and  eastern  outcrop  <>t  the 
field.  No  account  i-  taken  oi  the  area  (26|  square  mile-)  on  the 
west,  in  the  neighbourhood  of  Mhoda,  where  the  coal,  although 
dealt  with  by  the  Jherria  coal-field  railway  system,  belongs  to 
the  Raneegunge  and  not  to  the  Barakar  Series  of  Coal-Mea-im- ; 
nor  has  any  accounl  been  taken  of  the  concealed  area  Lying 
below  the  Ironstone  Shales  and  Raneegunge  Series  of  Coal- 
Measures  (aboui  53  square  miles).  The  stated  quantities,  areas, 
and  thicknesses  of  the  seams  are  in  all  cases  approximate. 

Sections. — Fig.  1  (Plate  IV.)  embodies  sections  indicating  the 
relative  positions  of  the  seams  at  two  points,  namely,  .4  and  B 
(Figs.  2.  3,  and  4,  Plate  TV.).  The  distances  between  the  seams 
and  the  thickness  of  each  seam  are  the  average  tor  the  districl 
in  which  the  section  is  taken,  and  are  no1  necessarily  correel 
for  the  points  indicated. 

Jhama  —  Throughout  the  whole  of  the  coal-fields  of  Bengal, 
and  particularly  in  the  Jherria  district,  a  very  large  amount  of 
the  coal  has  been  destroyed  by  burning,  and  the  coal  thus  burnt 
has  received  the  name  of  "jhama."  Apparently  at  some 
period  subsequent  to  the  deposition  of  the  Coal-Measures,  a 
vast  upheaval  took  place,  during  which  innumerable  streams 
molten  matter — trap-dykes,  chiefly  dolorite  and  mica-peridotite 
were  forced  up  through  the  coal-fields  and  surrounding 
measures  Where  these  streams  have  penetrated  the  Coal- 
Measures,  they,  in  some  cases,  appear  to  have  passed  through  a 
seam  in  the  form  of  vertical  sheers  or  walls  varying  from  3  or  4 
inches  to  :>()  or  40  feet  in  thickness,  without  having  appreciably 
affected  the  coal  to  any  great  distance  on  either  side ;  while,  in 
other  cases,  the  molten  strata  appear  to  have  found  some  line  of 
weakness  above,  below,  or,  in  sonic  cases,  in  the  seam  itself,  and 
have  spread  out  in  sheet-  over  large  areas.  In  these  latter  cases 
the  coal  is  almost  invariably  burnt  for  a  greater  or  less  distance 
away  from  the  sheet,  a  30-fool  -earn  being  often  found  with 
perhaps  4  or  5  feet  unburnt  in  the  centre,  or  at  the  top,  or  at 
the  bottom.      This  burning'  of  the  seani<  varies  all  over  the  coal- 
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field,  those  seams  which  are  completely  burnt  at  one  point  being 
untouched  at  another  only  a  mile  distant :  while  possibly  another 
seam  has  been  destroyed  at  this  point  which  is  untouched  at  the 
first.  It  is.  therefore,  impossible  to  estimate  the  conditions  at 
one  point  on  the  basis  of  those  observed  at  another,  and  the 
results  obtained  from  boring  cannot  be  relied  on,  since  in  the 
area  to  be  proved  any  particular  boring  may  have  passed  through 
the  only  burnt  or  unburnt  patch  of  coal  as  the  case  may  be.  The 
presence  of  "jhama"  also  causes  the  estimation  of  the  quantity 
of  coal  in  any  area  or  seam  to  be  problematical.  Unfortunately, 
so  far  as  can  be  judged,  the  better  classes  of  coal  appear  to 
have  suffered  quite  as  much  as,  if  not  more  than,  the  seams  con- 
taining coal  of  inferior  quality. 

Present  Workings.— Figs.  2,  3,  and  4  (Plate  IV.)  illustrate 
the  lines  of  outcrop  of  three  of  the  principal  seams,  Nos.  17,  15. 
and  10,  together  with  the  main  features  of  the  coal-field,  which 
will  have  a  bearing  on  its  future  development,  such  as  railways, 
roads,  rivers,  etc.  The  outlines  are  reduced  from  Mr.  G.  A. 
Stonier's  "'Map  of  the  Jherria  Coal-field,"  published  as  a  sup- 
plement to  the  Colliery  Guardian  for  September  16th,  1904." 
The  areas  over  which  coal  has  been  partly  or  wholly  worked, 
together  with  the  lines  at  which  the  probable  depth  of  the  coal 
will  amount  to  500  feet  and  1.000  feet  respectively,  are  also 
shown.  Although  the  proportion  of  coal  worked  up  to  Decem- 
ber. 1910,  to  that  probably  available  at  a  depth  of  500  feet  and 
under,  is  comparatively  small,  it  will  be  seen  that  in  certain 
districts,  notably  that  lying  to  the  dip  and  north  of  Bhaga 
railway-station,  the  necessity  fur  deeper  shafts  will  soon  have  to 
be  considered.  The  outcrops  of  the  various  seams,  it  will  be 
noted,  lie  in  a  curve,  the  chord  of  which  runs  from  east  to  west : 
while  the  dip,  which  in  the  centre  of  the  field  is  fairly  constant 
(1  in  10  to  1  in  12).  increases  very  much  inwards  the  eastern 
and  western  extremities,  being  as  great  as  1  in  1  to  1  in  1+  in 
the  east,  and  1  in  :;  to  1  in  4  in  the  west. 

Quantity  of  Coal  Raised. — Appendix  I.  deals  with  the 
quantity  of  coal  raised  in  the  Jherria  district,  Bengal,  and  the 
Indian  Empire,  for  the  years  1894  to  1910:  while  Appendix  II. 
gives  the  approximate  total  quantity  of  coal  raised,  etc.  in  each 

*  1904,  vol.  Kxxviii. 
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of  tin'  seams  during  thai   period,  the  lower  seams,   Nos.   1   U 
being  grouped  togel  her. 

AvailaJbh  Coal-supply,  etc.  Appendix  Ml.  gives  tin-  follow- 
ing details  for  each  seam,  the  lower  seams,  Nos.  1  to  8,  being 
again  grouped  togel  her  :  — 

( 1 )  Seam  number. 

(2)  Total  exposed  area. 

::    Percentage  of  area  unworkable,  owing  to  the  coal  having  been  burnt,  or 

to  dykes,  faults,  etc. 

(4)  Average  thickness. 

(5)  Total    tons    in    exposed   area,    after    deducting    the    percentage    that    is 

unworkable. 

(6)  Total  tons  at  depths  of  less  than  500  feet. 

(7)  Total  tons  at  depths  of  over  500  hut  under  1,000  feet. 

(8)  Total  tons  worked  to  December  31st,  1910. 

(9)  Percentage  of  total  tons  worked  to  December  31st,  1010.  1"  total  tons  in 

the  exposed  area. 

(10)  Percentage  of  total  tons  worked  to  December  31st,  1910,  to  total  tons  at 

depths  of  less  than  500  feet. 

(11)  Quality  of  coal. 

(12)  General. 

Analyses. — Appendix  IV.  embodies  analyses  of  coal  from 
seams  Nos.  18  to  10,  which,  however,  cannot  be  considered  repre- 
sentative, since  an  analysis  of  the  coal  from  any  particular  seam 
varies  very  considerably  in  different  parts  of  the  coal-field.  Each 
analysis,  however,  may  he  taken  as  representing  broadly  the 
character  of  the  seam  from  which  it  is  taken.  The  coal  as  a 
whole  is  high  in  ash,  this,  with  the  exception  of  the  Assam 
seams,  being  tlie  case  with  all  Indian  coals. 

Futuit  Development. — In  considering  future  development, 
the  following  heads  have  been  taken: — (1)  Power,  (2)  deep 
shafts,  (3)  system  of  working,  (4)  haulage,  (5)  pumping,  (6)  ven- 
tilation, (7)  cost  of  working-,  (8)  labour,  and  (9)  general. 

(1)  Power.— The  more  economical  production  and  transmis- 
sion of  the  power  which  will  be  required  for  the  development 
of  deeper  workings  is  one  of  the  main  points  to  be  recognized. 
At  present  the  greater  part  of  the  coal  is  obtained  from  inclines 
along  the  outcrops  of  the  various  seams — worked  by  manual  or 
mechanical  haulage — and  from  shallow  shafts,  the  bulk  of  the 
workings  of  which  lie  to  the  dip.  Each  mechanical  incline  and 
shaft  is  fitted  with  its  own  series  of  boilers,  engines,  and  pumps. 
These  remarks  refer  generally  to  the  whole  coal-field,   since  in 
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some  cases  inclines  and  shafts  have  been  or  are  being  laid  out 
and  developed  with  full  regard  to  the  advantages  of  centralizing 
the  plant  and  capital  outlay  required  to  give  the  best  results. 

For  the  development  of  the  deeper  workings,  with  the  neces- 
sarily greater  lengths  of  underground  haulage  and  pump-lines, 
electric  power  at  once  comes  into  consideration,  with  the  alter- 
natives of  a  power-supply  company  or  a  private  installation. 
Up  to  the  year  1911,  five  companies  had  installed  their  own 
generating  plants,  with  a  total  capacity  of  about  1,500  kilowatts. 
All  these  plants,  with  one  exception,  are  driven  by  high-speed 
engines  producing  three-phase  alternating  current,  and  for 
the  most  part  have  all  proved  entirely  satisfactory.  A  general 
power  scheme  was  brought  forward  in  the  year  1908,  and  the 
authority  to  form  a  company  obtained,  but  for  various  reasons 
this  was  allowed  to  drop  ;  and,  although  subsequent  attempts  have 
been  made  to  revive  it,  or  to  introduce  an  alternative  arrange- 
ment, nothing  definite  has  yet  been  done. 

Looking  to  the  future,  it  is  evident  that  more  and  more 
electric  or  other  power  will  be  required,  and  although  in  indi- 
vidual cases  a  private  installation  may  possibly  prove  more 
economical  than  current  obtained  from  a  general  power  com- 
pany, this  will  undoubtedly  prove  the  exception.  One  or 
more  power  companies  will,  therefore,  have  to  be  formed  to  deal 
with  the  requirements  of  the  coal-field,  the  shape  and  formation 
of  which  lends  itself  to  the  development  of    central  stations. 

So  far  as  private  installations  are  concerned,  there  seems  to 
be  no  doubt  as  to  the  suitability  of  high-speed  compound  sets  in 
all  cases  where  the  largest  generator  installed  has  a  capacity  of 
not  more  than  700  to  1,000  kilowatts.  There  is  no  reason  why 
native  enginemen  should  not,  with  proper  supervision,  be  as 
capable  of  looking  after  a  high-speed  as  of  a  low-speed  set.  For 
a  general  power  installation  various  types  of  prime  movers  may 
be  considered,  among  which  are  (a)  gas-engines,  (b)  steam- 
turbines,  and  (c)  high-  or  low-speed  reciprocating  engines. 

(a)  Gas-engines. — The  application  of  these  would  necessitate 
the  use  of  suction  gas-engines,  or  of  running  the  supply  com- 
pany in  connexion  with  a  bye-product  or  other  form  of  coking 
plant.  Suction  gas-engines  might  possibly  be  used  with  success, 
although  it  is  believed  that  large  suction  gas-plants  have  not 
proved   so   uniformly  successful    in    India   as   to   warrant   their 
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adoption  without  \'T\  careful  trial;  and  more  particularly  as 
the  question  of  fuel-consumption  is  nol  oi  so  serious  an  impoi 
it  is  in  the  case  of  places  where  a  high  railway  freight  mi 
3uch  consumption  one  of  the  heaviest  items  to  be  reckoned  with. 
The  running  of  a  power-supply  installation  in  direct  i  minexion 
with  a  bye-product  coking  plant  would  ensure  a  double  advan- 
tage, as  it  would  give  a  constant  Bupply  of  gas  to  the  power- 
planl  and  a  regular  nut  let  for  the  surplus  gas  from  the  coke- 
ovens.  This  .scheme,  however,  seems  hardly  feasible,  as  the 
Tata  Iron  &  Steel  Company  (who  went  very  carefully  into  the 
question  of  installing  the  coking  plant  which  was  required  for 
their  steel-works,  on  the  coal-field)  decided  to  give  up  the  idea, 
and  have  now  installed  the  plant  required  at  their  works  at 
Kalimati.  The  chief  objections  to  such  a  plant  being  installed 
in  the  Jherria  district  were  the  difficulty  in  utilizing  the  surplus 
gas,  and  the  uncertainty  of  being  able  to  obtain  a  sufficient 
water-supply  throughout  the  year  without  the  expense  of  con- 
structing the  enormous  reservoirs  which  would  otherwise  be  re- 
quired to  keep  the  plant  working  during  the  dry  season. 

(b)  Steam-turbines. — There  appears  to  be  no  reason  why  this 
system  should  not  be  adopted,  either  alone  or  in  connexion  with 
high-  or  low-speed  reciprocating  sets. 

(c)  High-  or  Low-speed  Reciprocating  Engine*. — It  would 
seem  the  most  obvious  course  to  adopt  this  system,  but  the  ques- 
tion of  the  respective  advantages  of  low-  and  high-speed  types 
need  not  be  gone  into  here.  High-speed  sets,  with  or  without 
the  addition  of  low-pressure  turbines,  present  the  most  probable 
solution. 

Alternating  three-phase  current  has  almost  universally  been 
found  the  most  suitable  for  heavy  power  requirements,  and 
would  doubtless  be  adopted.  The  question  of  the  voltage  advis- 
able at  the  generating-station,  and  for  transmission  purposes, 
will  not  be  dealt  with  ;  but,  in  view  of  the  comparatively  small 
area,  this  should  present  no  difficulties.  For  underground  use. 
medium  pressures  would  be  generally  adopted,  on  account  of  the 
restrictions  under  the  Indian  Electricity  Act. 

(2)  Deep  Shafts.- — The  deepest  shafts  at  present  sunk  are  just 
over  500  feet.  In  the  course  of  the  next  few  years  this  depth 
will  certainly  be  greatly  exceeded,  and  the  time  is  not  far  dis- 
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tant  when  shafts  of  1.000  feet  and  upwards  will  have  to  be  sunk. 

It  is  well  known  that  it  is  more  expensive  and  difficult  to 
sink  a  shaft  in  the  Jherria  than  in  the  Raneegunge  coal-field, 
on  account  of  the  much  larger  quantity  of  water  and  the  more 
difficult  strata  met  with.  In  the  past  a  great  many  of  the  diffi- 
culties have  been  created  by  an  inadequate  supply  of  power  for 
winding  and  pumping,  thus  causing'  constant  delay  and  expense. 
Where  ample  power  for  all  probable  requirements  has  been  pro- 
vided, sinking  can  be  carried  on  economically  and  efficiently ; 
and  even  for  a  shaft  1,000  feet  deep,  there  is  no  reason  why  the 
sinking  should  not  be  carried  out  at  an  average  cost,  for  sinking 
only,  of  between  £2  and  £2  13s.  4d.  (30  to  40  rupees)  per  foot. 

For  the  sinking  of  shafts  of  any  considerable  size  and  depth, 
the  provision  of  permanent  and  powerful  headgear  and  winding- 
engines  is  necessary.  To  commence  sinking  with  temporary 
plant,  in  order  to  make  an  early  start  while  the  permanent 
winding-gear  is  being  ordered  and  erected,  will  almost  invari- 
ably be  found  in  the  long  run  to  be  a  much  slower  and  more  ex- 
pensive method  than  to  put  down  the  permanent  winding- 
engines  and  headgear  at  the  commencement,  and  to  install 
proper  pumping  arrangements  for  dealing  with  whatever  water 
may  be  found.  Under  steady  supervision,  certain  classes  of 
native  labour  can  give  excellent  results  in  sinking;  and,  if 
power-drills  are  used  with  a  small  electric  or  steam-driven  com- 
pressor, a  good  return  will  be  obtained  on  the  money  spent, 
especially  where  there  are  any  beds  of  hard  strata  to  be  passed 
through.  On  the  completion  of  the  sinking,  the  compressor  and 
drills  will  be  found  of  great  use  for  main-gallery  driving,  or 
where  jhama  is  found  in  the  workings. 

The  proper  and  efficient  lighting  of  the  shaft-bottom  while 
sinking  is  going  on  is  also  an  expenditure  which  is  well  paid  for 
by  results. 

At  present  there  have  been  no  indications  of  gas  in  any  of 
the  shaft-sinkings;  but  in  sinking  some  of  the  newer  shafts  in 
the  Raneegunge  district,  safety-lamps  have  been  made  compul- 
sory.  It  is  probable  that  gas  will  also  be  found  in  the  Jherria 
coal-field  as  the  sinkings  increase  in  depth. 

(3)  System  of  Working. — As  greater  depths  and  more  extended 
workings  are  attained,  a  considerable  alteration  will  have  to  be 
made    in    the    systems    of    working,    although    this    matter    has 
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already  received  much  attention,  and  any  inspection  of  the 
presenl  workings  .it  the  Larger  collieries  will  show  ;i  \ei\  greal 
change  fur  the  better,  as  compared  wild  ten  or  twelve  yeare 

Mn.T  dt  the  chiei  faults  in  the  earlier  laying-oul  and  work- 
ing ol  the  collieries  are  the  following:  <">  The  driving-in  <>f 
far  too  many  inclines  from  tin-  surface  along  the  outcrop  of  the 
seams,  and  then  working  the  outcrop  coal  right  back  to  the  sur- 
face. Leaving  practically  no  protection  againsl  the  water  which 
now  pours  into  many  of  the  workings  during  the  rains.  In  a 
aumber  of  instances  the  whole  of  the  outcrop  coal  has  been 
quarried,  leaving-  old  surface-workings  to  fill  up  with  water 
during  the  rains.  (b)  The  working-out  of  large  areas  into 
pillars  without  the  provision  of  any  system  of  panels  or  barriers 
to  form  a  protection  against  tire,  water,  Or  creep,  or  to  enable 
the  pillars  to  be  worked  within  a  reasonable  time  of  their  having 
been  formed.  In  many  cases  when  the  time  comes  for  the  coal 
to  be  worked,  there  will  he  considerable  loss  on  account  of  the 
coal  round  the  faces  of  the  pillars  having  perished.  (c)  The 
originally  small  dimensions  of  the  pillars  and  the  steady  reduc- 
tion in  their  size,  owing  to  pillar-rojbbing  by  miners  and  natural 
causes,  have  already  resulted  in  large  areas  breaking  down  and 
being  entirely  lost,  and  this  will  continue  in  the  future. 

Much  has  already  been  done  at  the  majority  of  collieries  to 
place  matters  on  a  better  footing;  but  the  warnings  of  sub- 
sidence, fire,  and  explosion,  during  tbe  past  two  years,  although 
fortunately  unaccompanied  by  serious  loss  of  life,  show  that 
much  can  yet  be  done.  Where  new  workings  are  to  be  laid  out 
at  greater  depths,  the  arrangements  whereby  the  coal  can  be 
most  cheaply  and  effectually  won,  with  due  regard  to  the  protec- 
tion and  safety  of  the  workers  and  of  other  districts  of  the  mine, 
will  require  most  careful  consideration. 

As  a  whole,  the  coal-field  is  fortunate  in  having  a  good  roof 
above  all  the  seams.  This  condition,  where  tbe  workings  are 
shallow,  has  enabled  liberties  to  be  taken  in  the  way  of  robbing 
pillars  and  driving  wide  galleries  which  otherwise  would  have 
had  disastrous  results.  As  the  depth  increases,  and  the  question 
of  weight  becomes  more  prominent,  far  greater  precautions  will 
have  to  be  taken  than  have  been  necessary  up  to  the  present. 

In  the  future  development  of  the  deeper  workings,  it  does  not 
appear  probable  that  there  will  be  any  radical  change  from  the 
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present  system  (bord-and-pillar)  of  working.  Although  the 
bord-and-pillar  and  allied  systems  have  in  England  been  almost 
entirely  superseded  by  that  of  longwall,  even  in  the  thick-coal 
■areas,  the  labour  conditions  in  India  are  against  the  adoption  of 
longwall  unless  under  exceptional  circumstances.  As  a  rule, 
the  workings  are  opened  out  by  driving  main  or  narrow  galleries 
in  the  required  direction,  usually  about  2|  feet  in  width  by  4  to 
0  feet  in  height.  This  work  is  done  by  a  special  class  of  men, 
who  are  paid  a  footage  rate,  or  sometimes  a  combined  coal-and- 
footage  rate.  A  second  gang  (or  sometimes  two  gangs)  of 
ordinary  miners  follows  on  behind  the  main  drivers,  and  removes 
the  side  and  floor  coal  necessary  to  give  the  galleries  the  re- 
quisite height  and  width.  Good  progress  can  be  made  in  this 
way  where  there  is  not  much  water  to  be  dealt  with  ;  but  as  a 
rule,  and  provided  that  the  main  drivers  can  be  got  to  work  as 
required,  it  will  be  found  better  to  make  the  original  main 
gallery  of  reasonable  dimensions,  say  6  by  6  feet.  In  the  future, 
in  order  to  deal  properly  with  the  question  of  ventilation,  gas, 
gob-fires,  etc.,  it  seems  likely  that  all  workings  will  be  laid  out 
on  a  system  of  panels,  and  the  main  haulage-roads  driven  in  the 
solid  between  two  series  of  panels  out  towards  the  boundaries, 
the  coal  in  each  panel  being  got  as  soon  as  possible  after  com- 
pletion, and  the  barriers  brought  back  eventually  after  all  the 
panels  have  been  worked  out.  It  is  not  advisable  to  allow  the 
coal  to  remain  in  pillars  for  any  great  length  of  time,  owing  to 
the  perishing  which  takes  place  round  the  edges ;  and,  if  possible, 
the  working  of  the  "brokens"  should  be  started  within  12  or  18 
months  of  the  completion  of  each  panel. 

Owing  to  the  presence  of  jhama,  dykes,  and  faults,  each  set 
of  workings  would  have  to  deal  with  somewhat  different  condi- 
tions, and  the  laying-out  of  any  particular  area  would  depend 
on  these  points  and  on  the  dip  of  the  measures.  A  further  point 
which  increases  the  difficulty  of  working,  especially  where  there 
is  water,  is  the  disinclination  of  the  native  miners  to  work  uphill, 
the  moment  the  gradient  becomes  greater  than  1  in  5  or  1  in  6. 
This  is  due  largely  to  their  objection  to  having  pieces  of  coal 
rolling  down  on  to  their  unprotected  legs  and  feet. 

(4)  Haulage. — About  90  per  cent,  of  the  workings,  whether 
incline  or  shaft,  lie  to  the  dip,  and  consequently  the  ordinary 
main  haulage  system  is  that  in  most  common  use.     Endless-rope 
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systems,  which  might  otherwise  be  adopted,  are  handicapped  bj 
the  prejudice  of  the  Indian  miner,  who  as  a  general  rule  must 
have  bis  tuh  waiting  for  him  before  he  will  starl  to  cul  anj 
coal;  and  when  thai  tub  has  been  filled,  will,  unless  there  is. 
another  tult  ready  for  him,  wail  until  it  has  been  taken  awaj 
and  a  fresh  tuh  brought  in  its  place.  About  two  tuba  per  day 
may  be  taken  as  a  fair  average  for  a  miner  working  in  the  -«»1  i*l 
coal.  Small  niain-antl-ta il  sets,  each  dealing  with  the  coal  from 
one  or  nune  blocks  of  workings,  will  probably  conic  to  the  limit 
wlime  deep  or  moderately  deep  shafts  are  being  worked. 

(5)  Pumping. — There  is  a  Large  quantity  of  water  to  he  dealt 
with  in  the  coal-field,  in  addition  to  that  which  finds  it-  way  into 
the  workings  during  the  rains;  and,  in  sinking  a  pair  of  deep 
shafts  towards  the  centre  of  the  field,  not  less  than  400  to  500 
gallons  of  water  per  minute  would  have  to  be  reckoned  with, 
while  pumps  of  even  double  that  capacity  might  be  required  to 
ensure  a  safe  margin.  Up  to  the  present  pumps  of  the  Tangye 
and  Worth  ington  types  have  had  the  field  almost  entirely  to 
themselves,  and  the  Tangye  Special,  with  its  advantages  and 
its  drawbacks,  is  to  be  found  in  almost  every  colliery,  although 
owini>-  to  the  need  for  larger  pumps  for  shaft  and  other  w7ork  many 
other  types  are  now  being  introduced.  Although  in  one  case 
electric  sinking  pumps  have  been  made  use  of ,  it  is  probable  that 
at  the  majority  of  collieries  steam-sets  will  be  utilized,  even  where 
electric  power  is  available,  owing-  to  the  difficulty  experienced  in 
keeping  the  motor  and  pump  in  good  order  in  the  Indian  climate 
during  the  periods  when  the  set  is  out  of  use.  With  respect  to 
main  shaft  pumps,  electric  examples  already  installed,  whether 
of  the  reciprocating  or  the  centrifugal  type,  have  given  excellent 
results;  and  where  they  can  be  given  regular  work,  and  have 
not  to  be  laid  off  for  long  intervals,  there  is  no  question  of  their 
superiority  over  steam-driven  sets.  Regarding  dip-pumps,  as 
already  stated,  the  bulk  of  the  workings  in  all  existing  collieries 
lie  to  the  dip,  and  consequently  a  large  proportion  of  the  water 
must  be  dealt  with  at  the  working-faces.  With  inclined  work- 
ing- and  shallow  depths  the  maintenance  of  steam-pumps  close  to 
the  working-face  has  presented  no  special  difficulty,  as  air-shafts 
are  sunk  at  convenient  points  as  the  face  of  the  workings 
advances;  but  with  deeper  shaft-  and  more  extensive  workings 
the  difficulty  will  increase:  and,  where  electricity  cannot  be  in- 
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stalled,  the  question  of  a  compressed-air  installation,  or  even  of 
hydraulic  pumping,  will  have  to  be  considered.  There  appears 
to  be  an  opening  in  some  cases  for  small  oil  or  petrol-driven  sets, 
where  no  other  power  is  available. 

(6)  Ventilation. — This  is  a  question  to  be  dealt  with  mostly 
in  the  future,  since  up  to  the  present  there  has  been  practically 
no  attempt  made  at  artificial  ventilation.  In  almost  every  case 
natural  ventilation,  sometimes  assisted  by  the  exhaust  and 
escaping  steam  from  the  underground  pumps  and  ranges  of 
steam-pipes,  is  relied  upon. 

In  the  case  of  new  shafts  and  workings  there  will  be  little 
difficulty  in  arranging  for  a  fan,  and  in  laying  out  the  workings 
to  the  best  effect;  but,  where  there  are  already  areas  worked  out, 
and  no  shafts  except  those  already  in  use  for  winding,  it  will  be 
difficult  to  introduce  a  system  of  mechanical  ventilation  without 
considerable  expense.  Those  in  whose  charge  the  working  of 
the  collieries  lie  will  have  ample  scope  for  their  ingenuity  in 
designing  a  scheme  that  will  best  suit  their  particular  condi- 
tions. One  of  the  results  of  the  introduction  of  mechanical 
ventilation  will  probably  be  a  need  for  further  underground 
supervision  and  the  employment  of  European  overmen,  until 
such  time  as  the  native  pit  sirdar  (overman)  has  been  sufficiently 
trained  to  deal  with  the  questions  introduced  by  a  definite  system 
of  ventilation. 

(7)  Cost  of  Working. — Rates  and  costs,  as  compared  with  10 
or  15  years  ago,  have  increased  considerably.  The  high  price 
obtained  for  coal,  and  the  difficulty  in  obtaining  labour  during 
the  years  1907-1909,  raised  the  costs  of  working  considerably: 
whilst  the  steadily  increasing  depth  from  which  coal  is  being 
raised,  together  with  the  longer  haulages  required,  are  necessi- 
tating greater  capital  outlay  per  ton  of  coal  raised.  This  will 
increase  still  more  in  the  future,  although  the  centralization  of 
the  points  at  which  coal  is  being  got,  and  the  larger  output 
obtained  from  each  central  shaft  or  incline,  tend  to  keep  down 
the  capital-cost  per  ton.  At  a  fully-equipped  colliery  the 
working-cost  at  present,  apart  from  Calcutta  charges,  should 
amount  to  between  Is.  lOd.  and  2s.  2d.  (1  rupee  6  annas  to  1  rupee 
10  annas)  per  ton,  out  of  which  the  coal-getter  receives  lOd.  to 
Is.  (10  to  12  annas),  the  amount  varying,  however,  very  consid- 
erably with  the  conditions.      The  colliery  costs  vary  greatly  from 
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month  to  month  with  the  fluctuations  oi  output,  which  may 
oscillate  as  much  as  100  per  rent,  between  the  worsl  and  best 
months  of  the  year.  With  regard  to  the  future,  there  will  be  a 
tendency  in  [ndia,  as  elsewhere,  for  costs  to  rise  and  rates  to 
increase,  while  there  will  be  additional  charges  due  to  the  neces- 
sity for  providing  further  and  better  sanitary  arrangements  and 
good  drinking-water  for  the  miners.  These  points  have  already 
received  attention  from  some  of  the  companies,  bul  much  has 
yet  to  be  done;  and  the  provision  of  a  water-scheme  for  the 
whole  of  the  coal-field,  in  which  direction  steps  have  already 
been  taken,  will  mean  a  considerable  charge  on  the  coal-industry 
of  the  district. 

(8)  Labour.- — At  present  the  mining  community  as  a  whole 
may  be  considered  as  almost  entirely  agricultural,  the  mining 
-iilc  of  their  lives  being,  from  the  aspect  of  the  worker-,  only 
supplementary  to  their  agricultural  home  life.  Instead  of  being 
miners  possessing  plots  of  ground  which  they  cultivate  in  grow- 
ing paddy  (rice)  and  other  crops  in  their  spare  time,  they  arc 
largely  agriculturists,  who  in  the  periods  between  working  on 
their  crops  (that  is,  ploughing,  sowing,  and  reaping)  supplement 
their  earnings  by  coal-mining.  This  condition  of  affairs  is  in 
many  ways  very  similar  to  the  condition  which  prevailed  in 
England  during  the  Middle  Ages,  when  the  serfs  and  villeins 
had  to  do  so  many  days'  work  in  the  mines  every  year  for  the 
owner  of  the  property,  after  which  they  returned  to  their  ordi- 
nary vocation — generally  cultivation  or  stock-raising. 

For  the  most  part  the  homes  of  the  miners  are  several  days' 
march  frorn  the  mines  at  which  they  work,  and  a  constant  force 
of  recruiters  lias  to  be  employed  to  bring  in  fresh  miners  and  to 
keep  in  touch  with  and  make  arrangements  for  their  return  after 
their  frequent  visits  to  their  home  villages.  The  greater  portion 
return  regularly  to  the  colliery  at  which  they  have  been  working, 
although  there  are  many  who  are  constantly  on  the  move,  work- 
ing sometimes  at  one  place  and  sometimes  at  another.  The  aim 
of  the  owners  should  be  to  induce  the  miners  gradually  to  settle 
permanently  in  the  district  by  giving  them  at  first  such  land  as 
they  require  for  cultivation  on  suitable  terms,  and  thus  to  bring 
up  a  class  of  miner  who  has  never  known  any  other  home  than 
that  at  the  colliery  where  he  has  been  working,  and  who  will 
prefer  to  work  regularly  in  the  mines  as  a  miner  than  in  the 
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fields  as  an  agriculturist.  In  many  places  steps  have  been  taken 
in  this  direction,  but  progress  is  bound  to  be  slow,  and  it  will 
be  many  years  before  an  entirely  mining  class  of  native  is 
created. 

The  question  of  bringing  to  a  small  area  crowds  of  natives 
who  have  hitherto  lived  in  isolated  villages,  with  primitive 
systems  of  sanitation  and  water-supply— which,  although  toler- 
able in  a  comparatively  thinly-populated  area,  are  certain,  if 
introduced  into  a  crowded  mining  community,  to  ensure  out- 
.  breaks  of  cholera  and  plague— is  an  important  matter.  Any 
steps  taken  to  increase  the  density  of  the  population  must  go 
hand  in  hand  with  the  provision  of  a  sanitation  and  water-supply 
scheme,  and  these  are  points  which  are  receiving  great  attention 
both  from  the  colliery-owners*  and  from  the  Government 
authorities.! 

The  main  breaks  in  the  miners'  year  are,  first,  the  Monsoon 
from  May  to  July,  when  the  miners  go  to  their  villages  to  plough 
their  land  and  sow  their  crops;    and,   second,   from  the  end  of 
September  to  the  end  of  November,  when  the  paddy  is  ready  for 
cutting.       In  consequence  the  outputs  of  coal  are  at  their  best 
from  December  to  May,  with  a  very  great  falling  off  from  May 
to  August,  an  improvement  in  August  and  September,  and  two 
very  poor  months  in  October  and  Xovember.     Indian 'coal  does 
not  stock  well,  and  the  effects  of  unequal  raisings  cannot  conse- 
quently   be    neutralized    by   accumulating   stocks     during    the 
good  months  and  despatching  from  stock  when  the  raisings  are 
slack.      There  is,    therefore,   an  invariable   tendency  towards   a 
wagon  shortage  during  the  cold   weather   (December  to   May), 
which  shortage  is  accentuated  by  the  inadequate  facilities  for 
dealing  with  the  congestion  of  wagons  in  and  around  Calcutta 
and  at  the  docks.     The  grain  traffic,  which  also  comes  on  during 
these  months,  helps  to  decrease  the  supply  of  available  wagons. 

(9)  General.— Other  points  in  the  future  development  of  the 
coal-field    lend   themselves    to    special   consideration.        In    the 
separation  and  cleaning  of  the  coal,  the  advantages  to  be  gained 
by  screening  and  picking  are  beginning  to  make  themselves  felt 
and  the  provision  of  screening-plants  suitable  for  Indian  condi- 

+  The  Coal  District  Sanitation  Bill  and  The  Coal  District  Water  Supply  Bill. 
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tions  will  necessarily  follow  any  future  development.  The  main 
difficulties  to  be  overcome  in  the  design  oi  a  screening-plant  for 

Indian    use  air   the   objection  of  the   railway    companies    to   any 

type  (it  screen  that  crosses  over  the  rails,  and  to  the  use  <>t 
covered  wagons  for  the  conveyance  oi  coal.  These  objection-, 
necessitate  a  special  design  of  plant,  and  the  use  oi  telescopic 
and  adjustable  shoots  which  can  be  drawn  back,  when  required, 
to  a  point  well  clear  of  any  wagons  which  may  be  standing 
or  passing  on  the  line.  So  far  as  the  question  of  coal- 
washing  has  been  entertained,  it  lias  been  found  that  wash- 
ing as  a  means  of  taking  out  the  dirt  from  the  small  coal  has 
little  effect.  The  incombustible  matter  in  nearly  the  whole  of 
the  Indian  coals  is  so  closely  mingled  with  the  coal  that  the 
percentage  of  ash  can  only  be  very  slightly  reduced  by  washing. 
As  a  rule,  the  ash  percentage  of  the  small  coal  is  rather  lower 
than  that  of  the  steam-coal. 

Some  of  the  seams  make  a  very  fair  quality  of  hard  coke,  the 
type  of  oven  used  consisting  as  a  rule  of  two  side-walls  about 
•r)  feet  in  height  and  30  to  40  feet  in  length.  The  walls  are  8  to 
10  feet  apart,  the  ends  being  built  up,  while  firing,  with  loose 
bricks.  Flues  are  formed  by  passing  rollers  (wooden  props) 
between  the  openings  in  the  base  of  the  side-walls  through 
which  the  firing  of  the  ovens  is  started,  while  the  charging  is 
being  carried  on.  When  the  oven  is  ready  for  firing,  these 
rollers  are  drawn  out.  Except  during  the  rains,  a  very  fair 
quality  of  coke  is  made,  but  the  process  is  wasteful,  at  least 
2  tons  of  dust  being  used  for  each  ton  of  fair-class  coke  made. 
No  attempt  has  been  made  to  introduce  bye-product  recovery 
ovens  into  this  district,  although  there  seems  no  reason,  judging 
from  the  results  given  by  those  installed  elsewhere,  why  they 
should  not  prove  a  success,  and  why  a  good  market  should  not 
be  obtained  for  the  coke  and  bye-products. 

At  present  the  amount  of  slack  and  small  coal  produced 
greatly  exceeds  the  demand,  and  consequently  a  large  quantity 
has  in  many  place  been  left  underground.  It  is  chiefly  in 
demand  for  brick-burning,  an  industry  that  prevails  all  over 
India  during  the  winter  months,  namely,  October  fo  April. 
The  sale  of  briquettes  should  be  a  profitable  one,  the  present 
difficulty  with  regard  to  an  installation  being  the  high  price  of 
tar. 
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APPENDICES. 
Appendix  I.  — Quantity  of  Coal  raised  in  India,  1894-1910. 


Jherria  District, 

Jherria  District, 

including  the 

excluding  the 

Indian  Empire, 

Year. 

Raneegunge 

Raneegunge 

Bengal. 

including  the 

Series  of 

Series  of 

Native  States. 

Coal- Measures. 

Coal-Measures. 

Tons. 

Tons. 

Tons. 

Tons. 

1894 

14,818 

14,818 

2,035,934 

2,820,652 

1S95 

— 

■  — 

2,345,934 

3,167,426 

1896 

— 

3,028,925 

3,839,018 

1897 

417,588 

417,588 

3,123,090 

4,035,517 

1898 

749,988 

749,988 

3,622,090 

4,608,196 

1899 

1,007,236 

1,007,236 

4,035,265 

5,093,260 

1900 

1,710,757 

1,710,757 

4,9.8,492 

6,118,692 

1901 

1,946,763 

1,946,763 

5,487,585 

6,635,727 

1902 

2,420,786 

2,420,786 

6,259,236 

7,424,480 

1903 

2,493,729 

2,478,286 

6,361,212 

7,43S,386 

1904 

2,889,504 

2,835,893 

7,063,680 

8,216,706 

1905 

3,070,588 

2,992,206 

7,234,103 

8,417,739 

1906 

4,076,591 

4,038,767 

8,617,820 

9,783,251 

1907 

5,179,185 

5,074,975 

9,993,348 

11,147,339 

1908 

6,45S,643 

6,263,680 

11,559,911 

12,769,635 

1909 

5,832,672 

5,575,506 

10,660,811 

11,870,064 

1910 

5,794,534 

5,577,894 

10,777,306 

12,047,413 

Totals 

44,063,382 

43,105,143 

107,1S4,742 

125,433,501 

A  del — Estimated 

outputs  during 

the  years    1891 

to    1893,    1895, 

and  1896 

250,000 

250,000 

— 

— 

Totals 

44,313,382 

43,355,143 

107,184,742 

125,433,501 

Appendix  II. — Approximate  Quantity  of  Coal  raised  from  each  Seam 
up  to  December  31st,  1910. 


Seam 
Number. 

Coal  raised  in 
the  Jherria 

District, 

excluding  the 

Raneegunge 

Series  of  Coal- 

Measures. 

Coil 

raised  and 

carried 

away  by 

Miners 

etc.,  for 

their  own 

use. 

Total  Coal 
raised. 

Percentage 

of  Coal 

lost  in 

each 

Seam. 

Torn  of  Coal 

lost  in 

Getting,  Slack 

left  in  Pit, 

Pillars  lost, 

etc. 

Total  Tons  of 

Coal  already 

Utilized. 

18 

300,000 

2,000 

302,000 

10 

30,000 

332,000 

17 

3,0S3,O00 

20,000 

3,103,000 

15 

465,000 

3,568,000 

16 

759,000 

6,000 

765,000 

15 

115,000 

880,000 

15 

10,944,000 

70,000 

11,014,000 

20 

2,203,000 

13,217,000 

14a 

1,352,000 

9,000 

1,361.000 

10 

136,000 

1,497,000 

14 

8,285,000 

60,000 

8,345,000 

20 

1,669,000 

10,014,000 

13 

5,235,000 

37,000 

5,272,000 

20 

1,054,000 

6,326,000 

12 

3,814.000 

26,000 

3,840,000 

15 

576,000 

4,416,000 

11 

2,638,000 

20,000 

2.658,000 

15 

399,000 

3,057,000 

10 

3,336,000 

24.000 

3,360,000 

20 

672,000 

4,032,000 

9 

848,000 

6,000 

854,000 

15 

128,000 

982,000 

8-1 

2,756,000 

20,000 

2,776,000 

25 

694,000 

3,470,000 

Totals 

43,350,000 

300,000 

I 

43,650,000 

8,141,000 

51,791,000 
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-Plan  Showing  Outcrop  of  No.  17  Coal-seam. 
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Appendix  IV. — Analyses  of  Coal  taken  from  various  Seams. 


Num-     Fixed    Volatile 

Ash. 

Moist- 

Sul- 

Specific Calorific 

ber. 

Carbon.  Matter. 

ure. 

phur. 

Gravity. 

Value. 

Per          Per 

Per 

Per 

Per 

cent.        cent. 

cent. 

ctnt. 

cent. 

18      6394    25-13 

9-90 

1-03 

0-58 

1-349 

7,059 

— 

17      64-22    26-00 

8-20 

1-58 

0-67 

1-313 

7,157 

— 

17 

57-58    32-19 

10-23 

— 

— 

— 

— 

Extreme  east  of  coal-field. 

16 

64-00    23-87 

10-80 

1-33 

0-66 

1-231 

7555 

— 

15 

67-89    19-92 

11-30 

0-89 

0-39 

1  -352 

7,380 

— 

15 

58-64    26-44 

1315 

1-77 

0-75 

— 

6.35S 

Towards  west  of  coal-field. 

14a 

61-92    24  00 

13-29 

0-79 

— 

— 

7,  ISO 

— 

14 

65-60    24-40 

8-40 

1-60 

— 

— 

7,500 

— 

14 

58-85 

25-64 

14-36 

1-15 

0-83 

— 

6,672 

Towards  west  of  coal-field. 

13 

67-01 

19-46 

12-41 

1-12 

0-69 

1  -357 

7,269 

— 

13      62-60 

26-85 

10-55 

0  86 

0-93 

— 

6,794 

Towards  west  of  coal-field. 

12      64-34 

19-52 

15-20 

0-94 

0-71 

1-405 

7,141 

— 

12      62-17 

25-25 

1 1  -38 

1-28 

0-85 

— 

6,820 

Towards  west  of  coal-field. 

11 

61-14 

16-79 

21-46 

061 

0-63 

— 

7,060 

— 

10 

63-35 

16-60 

18-52 

i 

1-53 

— 

— 

6,722 

Mr.  E.  Seymour  Wood  (Murton  Colliery)  said  that  the  paper 
was  of  great  interest,  and  he  would  have  some  remarks  to  make 
upon  it  at  the  next  meeting-.  There  was  one  very  interesting 
feature,  and  that  was  the  reference  to  the  presence  of  mica- 
peridotite  in  the  different  seams  that  ran  throughout  both  the 
Eaneegunge  and  the  Giridih  coal-fields.  It  was  one  of  the  most 
interesting  geological  features , of  the  Indian  coal-fields  that  he 
had  come  across.  There  was  no  doubt  that  a  great  future  lay 
before  the  field  described  by  Mr.  Greenwell. 

The  President  (Mr.  W.  C.  Blackett)  asked  whether  the 
"  jhama  "  coal  was  capable  of  being  burnt. 

Mr.  E.  Seymour  Wood  said  that  "  jhama  "  was  really  a 
cinder-coal. 


Prof.  Henry-  Louis  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  when  he  was  out  in  India  some  8  or  9  years  ago 
they  were  making,  so  far  as  he  remembered,  coke  in  the  Jherria 
coal-field  in  nothing  but  open  kilns,  and  he  would  like  to  know 
whether  anything  had  been  done  yet  in  the  way  of  adopt- 
ing beehive  ovens,  as  there  had  been  some  talk  of  doing  so  at 
that  time.  With  regard  to  the  ''jhama"  coal,  Sir  Thomas 
Holland  had  pointed  out  that   mica-peridotite   was   very   much 
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more  fusible  than  any  oi  the  other  igneous  rocks  with  which  one 
w.is  acquainted,  and  had  ascribed  this  cindering  <>t  the  coal 
over  such  enormous  areas  bo  the  ver$    greal   fusibility  of  that 

nick. 

Mr.  (i.  11 .  (ii;  i  in  well  (Poynton,  ( 'heshire)  said  that,  bo  far  as 

the  Jherria  coal-field  was  concerned,  practically  nothing  had 
been  done  yet  in  regard  to  the  question  of  installing  beehiu- 
coke-ovens.  In  the  collieries  with  which  he  had  been  connected 
a  few  had  been  put  upas  an  experiment,  hut  they  had  not  proved 
entirely  satisfactory. 

The  President  (Mr.  W.  C.  Blackett)  said  that  the  paper 
would  be  brought  forward  for  criticism  at  a  future  meeting, 
and  would,  he  hoped,  provide  an  interesting  discussion.  Mr. 
Oreenwell  had  communicated  a  paper  containing  many  points  of 
interest,  and  he  had  pleasure  in  proposing  a  vote  of  thanks  to 
him. 

The  vote  of  thanks  was  heartily  accorded. 


The  following  "  Memoir  of  Thomas  Walter  Benson,'*  by  Mr. 
Walter  John  Benson.  was  taken  as  read:  — 
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MEMOIR  (JF  THOMAS  WALTER  BENSON 


By  VV.  J.  BENSON. 


Thomas  "Walter  Benson  was  born  on  October  24th,  1844,  at 
Allerwash,  near  Fourstones,  in  the  "West  Tyne  district  of  North- 
umberland. He  was  the  eldest  son  of  the  late  Mr.  WTilliain 
Benson,  who  was  then  largely  interested  in  the  industrial  enter- 
prises of  quarrying,  lime-manufacturing,  and  coal-  and  lead- 
mining  of  that  neighbourhood. 

He  received  his  early  education  at  the  Grange  School,  near 
Sunderland,  after  which  he  worked  for  a  time  in  his  father's 
-office  at  Fourstones,  before  serving  his  time  as  a  mining  student 
at  Cowpen  Colliery,  under  the  well-known  mining  engineer,  the 
late  Mr.  George  Baker  Forster. 

In  the  early  years  of  his  business  career  Mr.  Benson  assisted 
in  the  management  of  the  West  Tyne  business  of  his  father, 
who  was  lessee,  and  afterwards  owner,  of  freestone,  limestone, 
and  coal  areas  on  the  Langley  Barony  Estate. 

His  father  having  in  1857  become  the  lessee  of  Montagu 
Main  Colliery,  Mr.  Benson  was,  about  the  year  1S6T.  transferred 
to  Scotswood,  and  was  closely  associated  with  that  enterprise 
until  the  time  of  his  death.  For  some  years  he  assisted  the  then 
resident  manager,  the  late  Mr.  Wiliiain  Rutherford,  and  later 
he  himself  became  the  certificated  manager,  and  acted  in  that 
capacity  for  several  years.  He  relinquished  the  latter  position 
in  the  year  1882,  but  had  since,  as  managing  partner,  actively 
controlled  the  destinies  of  the  place.  He  was  admitted  a  part- 
ner in  the  colliery  in  July,  1876,  the  concern  afterwards  being 
carried  on  as  "  Wm.  Benson  &  Son."  During  the  period  of 
Mr.  Benson's  association  with  Montagu  Main  Colliery,  and 
while  his  father,  a  man  of  great  energy,  was  still  living,  many 
important  works  were  carried  out  under  their  direction,  and  the 
resources  of  the  colliery  largely  developed.   A  considerable  length 
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ui  the  "Id  "  Kitty's"  drill  (driven  aboul  the  year  1750,  in  order 
to  drain  the  Easl  Kenton  and  Fawdon  mines)  was  cleared  oul 
;iik1  widened  for  use  as  a  baulage-waj  ;  and  connecting  drifts  of 
1,000  yards  to  the  Caroline  Pil  a1  onr  «!i<l  ;nnl  to  the  surface  at 
the  other  were  made,  so  as  to  enable  coals  to  be  brought  from 
the  Caroline  Pit  (which  Lies  north  of  Denton  Burn)  to  the 
River  Tyne  at  Scotswood.  The  Caroline  Pit  (which  had  been 
abandoned  in  the  year  1805)  was  sunk  from  the  Stone  Coal  Seam 
to  the  Brockwell  Seam.  In  later  years  two  other  shafts  were 
sunk  contiguous  thereto  to  a  depth  of  240  feet  below  the  level  of 
the  Brockwell  Seam;  from  this  lower  level  stone  drifts  were 
driven  to  win  the  coals  lying-  on  the  north  side  of  the  Ninety- 
Fathom  Dyke,  which  intersects  the  Montagu  Main  Colliery 
royalty,  the  execution  of  these  works  greatly  increasing  the  out- 
put of  coals  from  the  colliery.  Mr.  Benson  also  added  the  manu- 
facture of  fire-bricks  to  the  business,  the  Montagu  Fire-brick 
Works  having  been  established  about  the  year  1880. 

Although  Montagu  Main  Colliery  was  always  Mr.  Benson's 
special  care,  he  also  devoted  much  time  and  energy  to  the  West 
Tyne  business  of  quarrying  and  lime-manufacture,  which,  on 
the  decease  of  his  father  in  the  year  1882,  had  passed  into  the 
possession  of  his  brothers  and  himself.  In  their  hands  many 
large  contracts  were  carried  through,  including  the  supply  of 
Prudham  stone  to  the  new  Waverley  Station  and  the  Scotsman 
offices  in  Edinburgh. 

In  the  year  1880,  he  and  his  brothers  became  the  lessees  of  the 
extensive  quarries  in  the  New  Eed  Sandstone  formation  at  Corn- 
cockle, in  Dumfriesshire,  which  under  their  management  sup- 
plied the  stone  for  many  important  buildings  in  different  parts 
of  the  United  Kingdom,  including  the  Caledonian  Railway  Sta- 
tion and  the  Fever  Hospital  in  Edinburgh. 

In  agriculture  also  he  was  always  keenly  interested,  and  he, 
together  with  his  brothers,  worked  several  farms  in  connexion 
with  their  collieries. 

Mr.  Benson's  firm  became  members  of  the  Northumberland 
Coal  Owners'  Association  about  the  year  1879,  in  which  he  acted 
as  a  representative  up  to  the  time  of  his  death.  For  many  years 
he  took  an  active  part  in  the  deliberations  of  that  Association,  and 
served  upon  its  most  important  Committees,  including  the  Joint 
Committee,  and  also  upon  the  Conciliation  Board.     He  was  fre- 
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quently  appointed  to  undertake  arbitrations  in  .connexion  with 
disputes  between  the  owners  of  tlie  associated  collieries  and  their 
workmen. 

He  was  elected  a  member  of  The  Xorth  of  England  Institute 
of  Mining  and  Mechanical  Engineers  on  August  2nd,  1806.  and 
to  a  seat  on  the  Council  in  the  year  1876.  serving  continuously 
uutil  the  year  1892,  when  he  was  elected  a  Vice-President.  He 
continued  as  a  Vice-President  until  the  year  1904,  when  he  was 
elected  President,  and  held  the  latter  office  for  the  two  years 
1904-1905  and  1905-1906.  during  which  period  the  American 
Institute  of  Mining  Engineers  paid  a  visit  to  the  district.  Mr. 
Benson  always  had  the  welfare  of  the  Institute  at  heart,  and 
was  a  regular  attendant  at  its  meetings. 

Mr.  Benson's  activities  in  public  life  extended  to  parochial, 
union,  and  county  affairs.  He  was  elected  a  member  of  the 
Xorthumberland  County  Council  for  the  Humshaugh  division  in 
1892,  and  some  years  later  was  raised  to  the  Aldermanic  bench. 
He  served  on  the  Standing  Joint  Committee,  the  County  Pate 
Basis  Committee,  and  the  Education  Committee,  and  for  some 
years  acted  as  Chairman  of  the  Sub-committee  for  Elementary 
Education  in  the  county. 

He  was  for  many  years  a  member  of  the  Board  of  Guardians 
of  the  Castle  Ward  Union,  and  for  a  considerable  portion  of  the 
time  was  a  member  of  the  Assessment  Committee.  He  took  a 
keen  interest  in  rating  matters,  and  was  an  authority  on  colliery 
rating. 

Mr.  Benson  was,  moreover,  greatly  interested  in  educational 
matters  in  the  county,  and  besides  his  work  on  the  Education 
Committee  he  for  many  years  acted  as  manager  (when  schools  had 
to  be  carried  on  largely  on  the  voluntary  system)  of  several 
schools,  including  Sugley,  Denton,  and  Newburn  Hall,  in  the 
Xewburn  district,  and  of  Xewbrough,  in  the  Parish  of  Warden. 
He  was  also  a  Governor  of  the  Hexham  Grammar  School  and  of 
the  Haydon  Bridge  Shaftoe  Educational  Foundation. 

On  June  29th,  1899,  he  was  placed  upon  the  Commission  of 
the  Peace  for  the  County  of  Xortumberland,  and  acted  in  the 
Hexham  Petty  Sessional  Division. 

In  the  midst  of  his  many  duties,  public  and  otherwise.  Mr. 
Benson  ever  took  a  keen  and  sympathetic  interest  in  the  lives  and 
welfare   of   all  engaged   in   mining    and    agricultural    pursuits, 
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and  his  libera]  support  could  always  be  counted  upon  in 
any  efforts  made  on  behalf  of  those  who  had  been  overtaken 
by  misfortune.  His  sound  advice  and  good  judgment  will 
also  be  much  missed  by  those  with  whom  he  came  into  personal 
touch.  He  had  a  considerable  fund  of  humorous  anecdotes  and 
amusing  stories  relating  to  North  Country  mining  matters  and 
to  some  of  the  local  characters  employed  about  the  pits,  which 
will  doubtless  lou-  be  remembered  by  his  various  friends. 

For  some  years  prior  to  his  death  Mr.  Benson's  activities  were 
greatly  interfered  with  by  indifferent  health.  He  sought  to 
recuperate  by  travel,  and  visited  Egypt  and  America  for  this 
purpose,  but  did  not  secure  any  lasting  benefit.  He  passed 
away  in  London  on  July  8th,  1912,  in  his  sixty-eighth  year,  and 
was  interred  in  Newbrough  Churchyard  near  his  home.  Mr. 
Benson  was  never  married. 

A  portrait  of  the  deceased  gentleman  (Plate  V.)  accompanies 

this  memoir. 


On  the  motion  of  the  President  (Mr.  W.  C.  Blackett),  a 
unanimous  vote  of  thanks  was  accorded  to  Mr.  Benson  for  his 
memoir. 


The    following    "Memoir    of    Cuthbert   Berkley,"   by    Mr. 
Richard  William  Berkley,  was  taken  as  read:- 


Vol.   LX1IL,   Plate   I  J. 


CUTHBERT    BERKLEY. 


Born  on  November   29//^    1826,   and  died  on   January   27//;,    1912. 
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By  R,  W.  BERKLEY. 


Cuthbert  Berkley,  who  was  born  in  Newcastle-upon-Tyne  on 
November  29th,  1826,  was  the  fourth  son  of  the  late  Mr.  John 
Berkley,  a  corn-merchant  of  that  *city,  his  mother,  Isabella, 
being  a  daughter  of  the  late  Mr.  John  Shield.  He  was  one  of  a 
family  of  thirteen,  of  whom  the  only  survivor  is  Mr.  Henry 
Berkley,  of  the  firm  of  Messrs.  Farley,  Clark,  &  Berkley,  timber 
merchants,   Newcastle-upon-Tyne. 

Mr.  Berkley  was  educated  at  Dr.  John  Collingwood  Bruce'a 
academy,  which  was  situated  in  Percy  Street  of  his  native  town, 
and  upon  leaving  school,  at  the  age  of  14,  was,  for  a  short  period, 
employed  in  the  office  of  Messrs.  Harrison,  Carr,  &  Company. 

His  connexion  with  mining  began  about  the  year  1841,  when 
his  father  acquired  the  Tanfield  Moor  Collieries,  County  Dur- 
ham, and  Mr.  Berkley  went  to  Kibblesworth  Colliery  to  serve 
his  time  under  Mr.  Southern,  the  father  of  Mr.  George  William 
Southern,  one  of  the  early  Government  Inspectors  of  Mines. 

He  remained  at  Kibblesworth  Colliery  until  about  the  year 
1846,  when  he  took  over  the  management  of  the  Tanfield  Moor 
Collieries.  The  Hobson  Pit,  at  Burnopfield,  was  sunk  to  the 
Busty  Seam  under  his  management,  and  he  also  reconstructed 
'the  railway  from  that  colliery  to  Marley  Hill.  One  of  the 
early  locomotives  was  used  to  haul  coals  on  that  line,  and  the 
engines  of  that  locomotive,  which  were  vertical,  could  be  seen 
until  a  few  years  ago  driving  lathes  and  other  tools  in  the  col- 
liery workshops. 

In  the  year  1850,  the  Tanfield  Moor  Collieries  became  the 
property  of  Messrs.  John  Bowes  &  Partners.  Mr.  Berkley 
continued,  however,  as  the  manager,  and,  in  addition,  under- 
took the  management  of  Pontop  Colliery,  belonging  to  the  same 
owners,  and  also,  for  a  period,  that  of  Medomsley  Colliery,  all 
these  collieries  being  at  the  time  under  the  supervision  of  Mr. 
George  Greenwell,  who  then  resided  at  Marley  Hill.  About  this 
time  Mr.  Berkley  also  had  charge  of  the  construction  of  the 
railway  for  conveying  coal  from  Marley  Hill  to  Kibblesworth,. 
and  thence  to  Springwell  and  to  the  staithes  on  the  River  Tyne 
at  Jarrow. 
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In  the  year  L854,  Mr.  Berklej  Lefi  Tanfield  Moor  and  Pon- 
t<<p  Collieries,  and  Bucoeeded  Mr.  George  Greenwell  in  the  man- 
agement of  Marlej  Hill.  Andrews  Bouse,  ('rook  Bank,  and 
Norwood  Collieries.  He  went  to  live  at  Marley  Hill,  and  two 
years  Later  married  Barbara,  the  youngesl  daughter  of  the  lute 
Mr.  R.  W.  Matthews,  of  Beamish. 

In  the  ye;ir  1N5S,  lie  sank  and  fitted  out  Byei  Moor  Colliery, 
where  coal  was  worked  from  1860.  He  later  took  charge 
of  Burnopfield,  Pontop.  Kibblesworth,  Springwell,  Mount  Moor, 
and  Shipeote  Collieries,  and  subsequently  all  the  collieries  in 
Northumberland  and  Durham  belonging  to  Messrs.  John  Bowes 
&  Partners,  Limited,  an  appointment  which  he  held  until  his 
retirement  in  1899.  Mr.  Berkley  was  naturally  occupied  very 
fully  during  many  years,  as,  in  addition  to  his  work  for  Messrs. 
John  Bowes  &  Partners,  Limited,  he  acted  as  consulting  agent 
for  Mr.  Utrick  A.  Ritson's  collieries  from  1873  to  1886. 

He  made  numerous  valuations  and  reports,  including  one,  in 
L865,  on  the  Knobis  Collieries,  in  Bohemia;  and  with  the  late 
Mr.  G.  B.  Forster  and  Mr.  S.  Coxon  was  for  many  years  an 
examiner  for  mine-managers'  certificates  from  the  institution  of 
those  examinations.  Mr.  Berkley  was  also  very  actively  inter- 
ested in  the  business  of  the  Durham  Coal  Owners'  Association, 
and  on  his  retirement  in  1899  a  very  handsome  presen- 
tation marked  the  appreciation  of  the  members  of  that  Associa- 
tion. The  officials  and  workmen  of  the  collieries  belonging  to 
Messrs.  John  Bowes  &  Partners,  Limited,  also  recognized  Mr. 
Berkley's  long  connexion  with  the  firm. 

Mr.  Berkley's  association  with  The  North  of  England  Insti- 
tute of  Mining  and  Mechanical  Engineers  began  with  the  meeting 
held  for  the  formation  of  that  society  on  July  3rd,  1852.  He  con- 
tinued a  member  until  his  death,  and,  in  addition  to  serving  upon 
the  Council  for  about  39  years,  was  a  Vice-President  for  15  years. 

Mr.  Berkley  left  MarlejT  Hill  on  his  retirement  at  the  end  of 
1899,  and  went  to  Highfield  House,  Durham,  where  he  resided 
until  his  death  on  January  27th,  1912. 

A  portrait  of  the  deceased  gentleman  at  the  date  of  his  retire- 
ment (Plate  VI.)  accompanies  this  brief  memoir. 


I  )n  the  motion  of  the  President  (Mr.  W.  C.  Blackett),  a  unan- 
imous vote  of  thanks  was  accorded  to  Mr.  Berklev  for  his  memoir. 


miners'  electric  safety-lamps. 


109 


MINERS'  ELECTRIC  SAFETY-LAMPS. 


The  following  miners'  electric  safety-lamps  were  exhibited: — 
The  Bohres  Lamp. 

The  Bohres  lamp  (Tie".  1)  consists  essentially  of  a  lower  por- 
tion, rectangular  in  cross-section  and  made  of  strong  sheet-steel, 
and  of  an  upper  portion  made  of  a  very  strong  alloy  of  alumin- 
ium, to  which  is  attached  a  half  hoop  and  protective  disc  carry- 
ing the  eye  and  handle.  Altogether  it  only  consists  of  seven 
separate  parts — the  lower  portion  of  an  accumulator-case  and 
the  accumulator  with  its  contact-springs,  and  the  upper  portion 
of  a  disc  of  hard  insulating  material,  carrying  the  contact-studs 
and  lampholder,  a  screw-ring,  a  glass  dome,  and  the  glow-lamp. 

The  2^-volt  two-cell  Edison  iron- 
nickel  medium-tension  accumulator  is 
of  8  or  12|  ampere-hours  capacity, 
according  to  the  size  of  the  lamp,  the 
electrolyte  consisting  of  a  21-per  cent, 
solution  of  caustic  potash. 

The  lower  and  upper  portions  of  the 
lamp  are  secured  together  in  the  fol- 
lowing manner: — The  upper  portion 
slides  into  position  upon  the  lowei 
portion,  engaging  with  a  projection 
around  the  top  of  the  latter.  The  pro- 
jection upon  one  side  is  slotted  twice 
to  engage  with  a  magnetic  locking  pin 
fixed  in  one  side  of  the  upper  portion. 
The  first  or  longer  slot  permits  of  the 
upper  portion  of  the  lamp  being  almost 
disengaged  from  the  lower  portion,  and 
so  allows  for  the  charging  of  the  accu- 
mulator. The  second  or  shorter  slot 
allows  of  a  quarter-inch  sliding  movement  of  the  upper  portion, 
which  makes  or  breaks  contact  between  two  iron  contact-studs 
in  the  upper  portion  with  two  spring-contacts  upon  the 
accumulator. 


Fig.  1. — The  Bohres 
Lamp. 
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The  special  metallic-filament  lamp  has  ;i  Lighting  capacity 
oi  1  •">  candle-powers  and  will  hist  for  about  000  hours.  The 
weight  »'!'  the  Lamp,  ready  for  use,  is  about   Lj  pounds. 

The  I  M.nii am  Lamp. 

The  Oldham  Lamp  is  the  result  of  experiments  which  have 
been   carried  on   continuously  for   upwards  of  four  years,    and 

combines  not   only   the   experience  gained   by   practical   use  in 

coal-mines,  but  also  in  the 
test-room.  The  tests  include 
a  practically  still  explosive 
mixture,  and  a  velocity  test, 
in  which  lamps  have  been 
broken  and  damaged,  both 
by  picks  and  by  crushing. 
The  tests  have  been  carried 
out  in  mixtures  with  veloci- 
ties up  to  GOO  feet  per  minute, 
both  with  and  without  coal- 
dust. 

The  Hewers'  Type  (Fig.  2).— 
The  casing  of  the  lamp  is  of 
solid  drawn  steel,  on  to  which 
a  drawn-steel  top  is  soldered, 
and  riveted  into  the  steel  top 
are  the  iron  standards  and 
brass  disc  carrying  the  eye 
and  handle.  In  the  lower 
part  of  the  top  and  in  the 
extreme  bottom  of  the  casing 
are  fixed  screwed  brass  rings, 
with  ten  threads  to  the  inch. 
On  to  the  bottom  of  the  casing 
is  screwed  an  aluminium  cap,  of  box  section,  to  fit  the  accumu- 
lator, the  cap  having  a  stop-bit  cast  on  to  it,  which  allows  of  its 
being  partly  revolved,  but  not  screwed  off.  The  removal  of  the 
cap  is  prevented  by  means  of  a  locking  bolt,  kept  in  position 
by  a  leaden  plug,  or  spring-operated  bolt,  which  can  only  be 
unlocked  fry  the  use  of  a  magnet. 


Fig.  2. — The  Hewers'  Type  of 
Oldham  Lamp. 
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The  metallic-filament  glow-lamp  screws  into  a  socket,  carried 
in  an  aluminium  ring,  which  also  serves  to  support  the  cylin- 
drical glass  and  carry  the  connexions  for  the  current.  The 
connexions  are  brass  bushes  let  in  flush  into  an  ebonite  disc, 
holes  in  the  bushes  allowing  of  the  use  of  a  key  to  screw  up  the 
aluminium  ring  and  secure  the  glass  witli  a  perfect  joint. 

The  2-volt  single-cell  accumulator  is  of  12  ampere-hours 
capacity,  and  possesses  a 
strong  celluloid  casing.  It 
has  three  positive  and  four 
negative  plates,  with  screwed 
terminals  passing  through,  to 
prevent  creeping  of  the  acid  ; 
stuffing-boxes  in  the  lid,  with 
rubber  washers  top  and 
bottom,  and  secured  with  a 
lead  nut  ;  and  spring-con- 
tacts. The  plates  are  separ- 
ated by  specially-treated  cor- 
rugated-wood separators;  this 
not  only  makes  a  very  strong 
mechanical  combination,  but 
has  the  feature  that  the  cells 
do  not  run  down  or  discharge 
on  open  circuit.  By  actual 
test  cells  have  given  75  per 
cent,  of  their  output  after 
standing  for  three  months. 
The  charging  can  be  efficient- 
ly carried  out  in  about  seven 
hours.  The  exit  for  gas  is 
unique,  and  consists  of  a  per- 
manently fixed  tube,  opening 
at  its  upper  end  into  a  dome  fixed  in  the  lid  of  the  accumulator. 
Any  gas  in  the  accumulator  rises  to  the  dome,  and  passing  down  the 
tube  exhausts  at  the  bottom  of  the  cell  away  from  the  connexions. 
Special  attention  has  been  paid  to  the  strength  of  the  accumu- 
lator-case, and  the  lid  is  so  attached  that,  when  necessary,  the 
lampman  can  wash  out  the  cells,  replace  plates,  etc.,  with  the 
minimum  of  trouble, 


Fig.  3. 


-The  Shadowless  Type  of 
Oldham  Lamp. 
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In  assembling  the  Lamp,  the  reflector,  with  ;i-1>c>Ihs  was! 
[g  placed  on  top  of  the  cylindrical  glass,  and  the  glass  on  the 
aluminium  ring  carrying  the  glow-lamp  and  contacts,  and  the 
whole  screwed  into  place  in  the  usual  manner.  The  accumulator, 
carried  in  the  screw-bottom,  is  then  inserted,  and  the  bottom 
screwed  up  and  Locked;  and,  when  required,  ;i  slight  turn  brii 
the  spring-terminals  on  the  accumulator  into  connexion  with  the 

Lamp-terminals,  a  good  con- 
tact resulting.  The  con- 
struction, it  will  be  seen, 
ensures  the  enclosure  of  all 
the  parts  of  the  lamp — Lull), 
contacts,  terminals,  and  ac- 
cumulator— in  a  permanently 
flame-tight  case. 

The  weight  of  the  ac- 
cumulator, charged,  is  2 
pounds  3  ounces,  and  of  the 
rest  of  the  lamp,  2  pounds 
5  ounces,  making  a  total 
weight  of  4|  pounds. 

A  photometric  test  gave, 
at  the  commencement,  an 
all-round  candle-power  of 
1*35,  and,  when  fitted  with 
an  outside  reflector,  of  3'8. 
At  the  end  of  the  test, 
which  lasted  nine  hours, 
the  figures  were  1"1  and  3*1 
respectively.  The  candle  - 
power  was  measured  in  each 
case  at  a  point  20  inches  in 
front  of  the  lamp. 


Fig.  4. — No.   1  Type  of  Oldham  Lamp 
for  use  in  Shafts  and  Roadways. 


The  Shadowless  Type  ( Fig.  3). — This  type  was  designed  to 
give  a  light,  without  shadows,  over  as  large  an  area  as  possible, 
and  without  in  any  way  diminishing  the  safety.  In  general 
construction  it  only  differs  very  slightly  from  the  hewers'  type. 
The  iron  standards  are  divided,  and  fixed  around  only  half  of  the 
lamp-body,  and  the  steel  pressed  disc  carrj  ing  the  eye  and  handle 
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has  a  portion  cut  away.  The  glass  or  glasses  are  dome-shaped, 
with  a  flange  on  the  lower  end,  and  the  drawn-steel  top  has  an 
inward  turned  flange,  against  which,  with  suitable  washers,  the 
flange  of  the  dome-shaped  glass  or  glasses  rests.  The  glass  or 
glasses  are  held  in  position  by  a  screwed  aluminium  ring,  carry- 
ing the  glow-lamp  and  contacts,  in  exactly  the  same  way  as  in  the 
hewers'  type  of  Oldham  lamp. 

The  weight  of  the  ac- 
cumulator, charged,  is  2 
pounds  3  ounces,  the  rest  of 
the  lamp  being  of  the  same 
weight,  making  a  total  weight 
of  4  pounds  6  ounces. 

A  photometric  test  gave, 
at  the  commencement,  an 
all-round  candle  -  power  of 
1*35,  and,  when  fitted  with  a 
loose  outside  reflector,  of  21. 
At  the  end  of  the  test,  which 
lasted  nine  hours,  the  figures 
were  1'2  and  2*0  respectively. 
The  candle-power  85  degrees 
above  the  horizontal  (that  is, 
the  candle-power  given  by  the 
lamp  towards  the  roof)  was 
TO.  The  candle-power  was 
measured  in  each  case  at  a 
point  20  inches  in  front  of 
the  lamp. 


-No.  2  TrPE  of  Oldham  Lamp 
for  Use  in  Shafts  and  Roadways. 


Types     for     Use     in     Shafts 
and  Roadways  (Figs.  4,  b,  and       Fig 
6).  —  These    lamps,   specially 
designed  for  use  in  the  shaft,  the  shaft-bottom,  or  in  roadways, 
are  made  in  three  types,  namely  : — 

No.  1  Type  (Fig.  4)  has  a  brass  casing  with  hinged  cover, 
which  carries  the  whole  of  the  upper  portion  of  the  lamp,  and  is 
fastened  by  two  hasps  and  eyes  with  leaden  rivets.  The  lamp 
gives  an  all-round  light,  and  the  cylindrical  glass  is  held  in 
position  against  a  cast-metal  disc-top,  in  which  are  secured  four 
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standards  which  ]»a>s  through  the  cover  oi  the  casing,  and  are 
secured  bj  nuts.  The  casl  aluminium  Bcrew-ring  on  which  the 
cylindrical  glass  rests  carries  the  connexions  for  the  glow-lamp, 
the  cables  to  (lie  battery,  and  a  flame-tighl  switch. 

The  batterj   consists  of  four  accumulators,  of  the  same  type 
ami  size  as  iii  llie  hewers'  type,  and  is  carried  in  a  separate  tray, 


Fig.  6. — No.  3  Type  of  Oldham  Lamp  for  Use  in 
Shafts  and  Roadways. 

so  as  to  be  readily  lifted  in  or  out  of  the  lamp-casing-.  The  cables 
are  run  through  insulating  bushes  from  inside  the  switch-box, 
and  are  fitted  with  the  Oldham  special  terminal,  in  which  no 
metal  is  exposed,  and  with  which  connexion  cannot  be  made 
unless  screwed  to  the  battery- terminal. 

The  total  weight  of  the  lamp    i>   about    18|  pounds,   and  it 
gives  from  10  to  12  candle-power  for  12  hours. 
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Xo.  2  Type  (Fig.  5)  is  similar  to  No.  1,  with  one  or  two 
exceptions.  The  hinged  cover  carries  the  eve  and  handle,  and 
the  light  is  on  the  bottom  of  the  casing,  the  glass  being  of  the 
dome  pattern,  held  in  position  by  its  flange  with  a  screwed  ring, 
and  protected  by  four  standards,  which  are  bent  around,  so  as  to 
form  a  cage  and  also  a  support  for  the  lamp  to  stand  on. 

Xo.  3  Type  (Fig.  6)  is  very  similar  to  Xo.  1.  It  is  larger, 
the  casing  is  of  cast  aluminium,  and  it  has  a  4-volt  secondary 
battery. 

The  candle-power  is  the  same,  namely,  from  10  to  12,  but  the 
lamp  will  burn  for  about  25  hours.  The  totol  weight  is  about 
30  pounds. 


The    Pharos    Lamp. 


In  the  construction  of  the  PI 
have  been  kept  in  view, 
namely,  (1)  reliability,  (2) 
immunity  from  unauthorized 
opening,  (3)  lightness,  con- 
sistent with  ample  strength, 
and  (4)  cheapness  in  both 
construction  and  mainten- 
ance. The  lower  portion  is 
constructed  of  a  special 
aluminium  -  alloy  casting, 
and  contains  a  Fors  circular 
accumulator  of  20  ampere- 
hours  capacity. 

The  upper  portion  is  also 
a  special  aluminium  -  alloy 
casting,  and  carries  three 
Osrarn  glow-lamps  and  the 
switch,  the  lamps  being  pro- 
tected by  a  cylindrical  glass, 
T\  inch  thick,  and  again  by 
four  upright  pillars,  which 
carry  the  disc  forming  the 
top  of  the  lamp.  The  glass 
is  held  firmly  in  position 
between     the     disc     forming 


laros  lamp  (Fig.  7)  four  points 


Fig.  7. — The  Pharos  Lamp. 
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the  toj)  of  tin'  Lamp  and  the  disc  of  insulating  material 
carrying  the  glow-lamps  by  the  latter  being  screwed  into 
place  in  the  usual  manner,  rubber  washers  ensuring  a  gas-tight 
joint.  The  lamps  are  connected  in  parallel,  and  the  chance  of 
the  user  being  left  in  darkness  is  thus  obviated,  il  one  <>r  even 
two  Lamps  were  to  fail.  The  plunger-switch  projects  and  is 
operated  through  the  disc  forming  the  top  of  the  Lamp. 

'The  lower  and  upper  portions  are  secured  together  by  a 
flanged  screw-ring,  fitted  with  a  deeply-recessed  Locking  serew, 
operated  by  a  special  form  of  key.  Attached  to  the  flanged 
screw-ring  is  the  carrying  eye  and  handle.  Should  any  attempt 
be  made  to  open  the  lamp,  the  light  is  at  once  extinguished. 

The  weight,  ready  for  use,  is  4f  pounds,  and  the  lighting 
capacity  is  approximately  3  candle-power  for  a  period  of  12  to 
1  -'5  hours  at  one  charge. 
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THENORTB  OF  ENGLAND  [NSTITUTE  OF  MINING  AND 

M  EC] I A  X  EC A  L  ENG IXEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

April  12th,   1913. 


Mr.   W.  C.  BLACKETT,  President,  in  the  Chair. 


DEATH  OF  Ml*.  THOMAS  BELL. 

The  President  (Mr.  W.  C.  Blackett)  said  that  by  the  death 
of  Mr.  Thomas  Bell  the  Institute  had  > ost  one  of  its  Honorary 
Members.  During  the  late  gentleman's  long  association  with 
the  district  as  H.M.  Inspector  of  Mines  he  had  discharged  the 
delicate  duties  of  his  office  with  firmness  and  great  judgment ; 
and  had  also  during  that  time  taken  a  close  and  intimate  interest 
in  the  affairs  of  the  Institute.  He  moved  thai  a  vote  of  sym- 
pathy and  condolence  should  be  addressed  to  the  late  Mr.  Bell's 
relatives. 

The  vote  was  passed  in  silence. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
March  29th  and  that  day. 


The    following    gentlemen    were    elected,    having   been    pre- 
viously nominated  : — 

Members— 
Mr.  Bernard  Hedley  Charlton,  Mining  Engineer,  Hedley  Hope,  Tow  Law, 

County  Durham. 
Mr.  William  Greaves,  Chemical  Engineer,  6,  Ashwood  Villas,  Headingley 

Hill,  Leeds. 
Mr.  Ernest  Arthur  Hailwood,  Engineer.  (Gladstone  Terrace,  Morley,  Leeds. 
Mr.  John  Johnson  Huntley,  Engineer,  54,  Beacon  Street,  Low  Fell,  Gatea- 

head-upon-Tyne. 
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Mr.  Frank    Phttjp  Slbigh    Lacbt,   Consulting    Engineer,   78,  King  Street, 

Manchester. 
Mr.  Edward  Arthur  Langslow-Cock,  Chief  Inspector  of  Mints,  Naraguta, 

Northern  Nigeria. 
Mr.  Armstrong  Varty,  Mines  Manager,  Liverton  Mines,  Loftus,  Yorkshire. 

Associates— 
Mr.  Harold   Marmadure  Charles  Bell,   Colliery   Under- manager,   North 

House,  Ryton,  (  ounty  Durham. 
Mr.  ALBERT  EDWARD  David  Holliday,  Colliery  Under-manager,  South  View, 

Murton,  County  Durham. 
Mr.  Thomas  Hynd,  Teacher  of  Mining  and  Surveying,  Close  Street,  Wallsend, 

New  South  Wales,  Australia. 
Mr.  TnoMAS  Lek    Hoisinson,  Colliery    Under-manager,    1,   Johnson   Terrace, 

Croxdale,  Durham. 

Students— 

Mr.  Lewis  Wigham  Hall,  Mining  Student,  Westfield,  Ashington,  North- 
umberland. 

Mr.  Elliot  Angus  Leybourne,  Mining  Student,  Birchholme,  Gateshead- 
upon-Tyne. 


Tlie  President  (Mr.  W.  C.  Blackett)  delivered  "  An  Address 
to  Practical  Men,  being  some  Further  Notes  on  '  The  Combus- 
tion of  Oxygen  and  Coal-dust  in  Mines,' "  as  follows: — 
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AN  ADDRESS  TO  PRACTICAL  MEN,  BEING  SOME 
FURTHER  NOTES  ON  "THE  COMBUSTION  OF 
OXYGEN   AND   COAL-DUST  IN  MINES. 


By  W.   C.  BLACKETT. 


Nineteen  years  ago  the  writer  communicated  a  paper  bearing 
the  above-quoted  title,*  in  which  lie  described,  from  a  practical 
point  of  view,  what  he  believed  took  place  in  a  colliery  explosion, 
more  particularly  how  its  path  was  automatically  pioneered  by  ;i 
wave  of  rushing  wind  set  up  by  the  violent  expansion  of  the 
originating  inflammation,  how  this  path  therefore  would  usually 
be  that  which  was  directly  open  and  easy  for  an  ordinary  air- 
current,  and  which,  of  course,  also  contained  sufficient  coal-dust 
to  be  raised  into  a  thick  cloud.  The  writer  especially  used  the 
term  "combustion,"  as  he  was  then  convinced  that  nothing  at 
all  happened  of  the  nature  of  what  is  ordinarily  meant  by 
"explosive  wave"  or  "detonation."  He  further  emphasized 
how  the  violence  of  this  combustion  depended  on  the  compression 
of  oxygen  in  the  wave  which  was  pioneering  the  occurrence. 

These  and  similar  kinded  views  by  other  people  were  not 
freely  accepted  at  that  time,  but  the  writer  ventures  to  say  that 
however  crudely  put  from  a  scientist's  standpoint,  they  have  been 
more  or  less  completely  justified  by  experiments  during  the  last 
few  years.  The  question  might  even  be  asked  whether  there  has 
been  any  very  important  practical  advance  on  such  views,  except 
that,  now,  nearly  everybody  accepts  them,  whereas,  then,  only 
very  few  indeed  did  so. 

It  was  well  known  among  those  who  accepted  the  "coal-dust 
theory  "  that  either  water  or  incombustible  matter  among  the 
coal-dust  would  prevent  its  ignition,  and,  to  quote  no  other, 
Messrs.  W.  N.  and  J.  B.  Atkinson  in  their  excellent  book  again 
and  again  pointed  out  the  effect  of  the  presence  of  stone-dust. 
What,  then,  have  we  gained  more  recently?  This  only  (and 
with   this,   of   course,    must    always   be    associated   the    name   of 

*  Trans.  Inst.  M.  E.,  1894,  vol.  vii.,  page  54. 
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Dr.  W.  E.  Garforth),  thai  if  there  is  aol  9ufficien1  incombustible 
dust  presenl  alread5  in  the  galleries  in  question  t<»  prevent  the 
ignition  of  the  accompanying  coal-dust,  it   is  quite  feasible  and 

"  common    sense"    to    put    il    there    in    Such    positions   ;is    will    more 

easily  conduce  to  its  being  raised  into  the  air.  That  is  all  thai 
so  far  emerges,  and  the  fact  that  the  idea  is  taking  hold  of 
increasing  numbers  id'  coal-mining  men  is  of  tremendous 
importance. 

From  all  the  experiments  which  are  in  progress  in  both  this 
and  in  other  countries,  there  will  hi'  forthcoming  valuable  anil 
interesting  facts  that  will  greatly  help  our  mental  grasp  of  the 
subject,  and  doubtless  establish  exactitudes  where  we  now  only 
have  rule  of  thumb;  but  the  writer  doubts  whether  anything  of 
practical  importance  will  make  its  appearance  to  equal  that  of 
the  simple  application  <>l  incombustible  dust. 

It  is  strange  indeed  to  find  how  great  a  difficulty  many 
colliery  officials  have  had,  and  have,  in  grasping  the  ease  of  appli- 
cation of  (his  preventive.  They  have  no  difficulty  whatever  in 
coming  to  an  understanding  about  water,  but  with  incombustible 
dust  it  seems  quite  another  thing,  whereas  in  principle,  the  two 
may  be  Looked  upon  in  exactly  the  same  light.  If,  mentally, 
incombustible  dust  is  substituted  for  water,  and  regarded  as  a 
quencher,  the  whole  difficulty  disappears.  Pour  a  stream  of 
water  upon  a  fire,  and  the  flame  is  put  out.  Pour  also  a  stream 
of  dust  upon  it,  and  the  same  result  follows.  Moisten  coal-dust 
with  water,  and  it  cannot  be  inflamed.  Do  so  with  incombustible 
dust,  and  there  is  the  same  effect— -with  this  important  differ- 
ence, however:  coal-dust  wetted  with  water  will  dry  again;  but 
when  "wetted  "  with  incombustible  dust,  it  will  be  safe  for  ever. 

By  the  rapid  absorption  of  heat  both  water  and  incombustible 
dust  become  quenching  agents,  and  act  as  oxygen-excluders. 
The  use  of  water  depends  upon  the  continued  care  of  human 
agency,  which  may,  and  does,  fail,  but  the  guarding  care  of 
incombustible  dust  is  automatically  constant.  Let  every  cranny 
and  ledge  in  both  roof  and  sides,  therefore,  contain  incombustible 
dust  rather  than  coal-dust,  and  when  once  the  first-named  is  in 
place,  there  will  be  no  room  for  the  latter  :  it  will  remain  always 
on  guard,  a  perpetual  watcher  against  the  miners'  fiery  enemy. 

Like  Mater,  too.  incombustible  dust  may  be  used  to  act  as  a 
brush,  and  forcibly  remove  coal-dust  from  its  lodgements  ;  though 
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in  such  a  case  it  should  be  noted  that  both  water  and  stone-dust 
are  being  used,  not  as  quenchers  only,  but  as  mechanical  means 
of  displacing  coal-dust. 

All  material  when  being  heaped  up  forms  a  natural  angle  of 
repose,  and  therefore  it  should  be  remembered  that  if  incombust- 
ible dust  already  occupies  either  natural  or  artificial  spaces  at 
this  angle,  there  can  be  so  little  room  left  for  a  subsequent 
coating  of  coal-dust  as  to  render  its  presence  more  or  less 
innocuous.  It  should  also  be  borne  in  mind  that  when  this 
incombustible  dust  is  once  in  place,  all  suggestions  for  removal, 
whether  by  washing  off,  or  by  "  vacuum  cleaners,"  become  a 
contradiction,  as  it  would  be  foolish  to  lay  on  such  dust  merely 
to  remove  it  again,  so  that  another  troublesome  procedure  can  be 
largely  avoided. 

The  writer  has  specially  used  the  word  "incombustible," 
because  there  are  at  a  great  many  collieries  large  quantities  of 
suitable  dust  ready  to  hand  for  use  forthwith,  in  the  burnt  dusts 
which  have  been  removed  from  the  boiler  main  flues  and  similar 
places. 

Experiments  with  both  shale-dust  and  flue-dust  have  shown 
better  results  with  the  latter  than  with  the  former,  principally 
for  the  reason  that  the  latter  is  thrown  more  easily  into  the  air 
by  the  "  pioneering  "  disturbance,  and  has  also  excellent  quench- 
ing properties.  The  qualities  of  flue-dusts,  however,  would 
depend  upon  the  character  of  the  fuel  from  which  they  were 
derived,  and  Avould,  of  course,  vary  considerably. 

Certain  siliceous  dusts,  when  present  thickly  and  constantly 
in  the  air,  owing  to  the  nature  of  the  work  being  done,  have  been 
found  to  produce  in  workmen  continuously  breathing  them  fib- 
roid conditions  of  lung  which  are  favourable  soil  for  the  growth 
of  tubercle  bacilli,  and  steps  have  had  to  be  taken  to  avoid  this 
danger.  It  has  been  suggested  that  flue-dust  is  for  this  reason 
dangerous  when  used  in  mines,  but  there  are  really  no  true 
grounds  for  such  a  contention.  There  is  no  reason  why  any  such 
dust  should  be  present  in  the  air  in  sufficient  quantities  to  do 
harm;  and  even  if,  in  its  application  to  the  roadways,  there 
should  arise  some  temporary  cloud,  no  one  need  be  in  such  a 
position  as  to  breathe  or  swallow  much  of  it,  since  those  who  are 
handling  it  can  do  so  to  leeward  of  the  air-current. 

Supposing  now  that  a  mine  is  made  and  maintained  in  this 
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state  of  incombustibility  (and  there  is  no  reason  why  it  should 
not),  why  could  not  many  of  the  restrictions  now  placed  upon 
mines  h  removed?  Would  it  not  be  wise  for  Government  to 
say:  "Now  every  colliery  which  puts  its  ways  into  a  >state  of 
incombustibility  may  be  relieved  of  all  restrictions  which  apply 
to  'dry  and  dusty  [nines.1  "  Why  not?  At  present  it  is  recog- 
nized that  a  mine  which  is  "  naturally  wet  throughout  "  need 
not  observe  all  the  restrictions  of  a  dry  mine,  and  if  it  is 
conceded,  as  it  must  he,  that  the  application  of  incombustible 
dust  is  equivalent  to  the  rendering  of  the  mine  wet,  wby  not 
place  this  strong  incentive  upon  all  those  concerned  to  render 
the  mines  safe  from  their  enemy  coal-dust? 

So  soon  as  experiment  and  experience  have  put  this  question 
beyond  the  possibility  of  doubt  (and  with  the  writer  at  any  rate 
it  has  been  already  so  placed),  then  undoubtedly  for  the  welfare  of 
all — workmen,  manager,  owner,  and  consumer  alike — this  ought 
to  be  done.  The  glimpse  of  such  a  heaven-sent  relief  from  off  the 
shoulders  of  the  present-day  manager  groaning  under  the  pitiless 
burden  of  recent  legislation  is  almost  too  dazzling,  but  it  cannot 
be  said  to  be  other  than  possible.  Dr.  John  Harger,  too,  would 
feel  relief,  notwithstanding  that  his  patent*  for  an  "  improved 
system  for  preventing  and  minimizing  fires  or  explosions  in 
mines  "  would  doubtless  then  become  commercially  valueless,  and 
there  would  be  no  temptation  for  enterprising  persons,  whether 
"  amateur  chemists  "  or  not,  to  attempt  infringements. 

Although  there  are  so  many  legislating  politicians  and 
some  others  who  apparently  think  that  they  know  all  that  is 
worth  knowing  about  collieries,  mining  engineers  have  learnt 
something  about  their  work,  and  are  aware  that  to  effect  inflam- 
mation and  combustion  of  any  ordinary  kind  oxygen  is  required. 
It  is  not  difficult  even  for  mining  engineers  to  grasp  the 
elemental  fact  that  the  more  closely  the  molecules  of  oxygen 
can  be  brought  into  contact  with  the  coal-dust  with  which  they 
are  to  combine,  the  more  easilj-  that  matter  will  inflame,  and 
the  more  rapid  will  be  the  combustion.  It  has  been  demonstrated 
that  as  a  dust  "  explosion  "  progresses  in  a  pit,  it  is  able  by  the 
pressure  of  its  combustion  to  build  up  conditions  which  are  more 
and  more  favourable  to  an  increased  intensity  of  action,  owing 
mostly  to  the  compression  of  oxygen  which  takes  place  between 

*  British  patent,  1911,  No.  28,075. 
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the  momentum  behind  and  the  reluctant  inertia  of  the  air-column 
111  front.  In  a  rough  way  it  might  be  said,  in  other  words,  that 
the  thicker  the  oxygen,  the  more  easy  and  the  more  intense  is 
the  combustion.  The  converse  naturally  applies,  and  the  thinner 
the  oxygen,  the  less  easy  will  ignition  be,  until  it  is  apparent  that 
a  point  would  arrive  where  ignition,  and,  of  course,  combustion, 
would  become  difficult  and,  under  ordinary  circumstances,  even 
impossible. 

There  are  many  ways  in  which  some  thinning  of  oxygen  can 
take  place  :   for  the  pressure  being  reduced,  a  shallow  pit  would 
be  safer  than  a  deep  one,  and  a  low  barometer  than  a  high  one; 
or  the  room  in  the  air  for  oxygen  molecules  could  be  reduced  by 
increasing  the  quantity  of  nitrogen   or  other  inert  gas.        Dr. 
Harger  thinks  so  highly  of  this  latter  idea  that  he  has  protected 
it  by  patent,   and  loses   no  opportunity  of  recommending  that 
collieries  should  dilute  their  ordinary  atmospheric  air  by  adding 
purified  flue-gases.     Even  at  the  risk  of  being  pilloried  as  one  of 
a  crowd  of  unenlightened  experts  who  have  been  running  the 
mines  for  so  many  years  (which  is  a  very  unkind  way  of  describ- 
ing mining  men),  the  writer  must  venture  to  disagree  with  Dr. 
Harger,  and  say  that  his  method  is  impracticable  in  mining :  for, 
even  if  the  production  of  inert  gas  in  such  quantities  as  would 
sufficiently  dilute  the  hundreds  of  thousands  of  cubic  feet  of  air 
per    minute    in    the    largest    and    most    dangerous    mines    were 
commercially  possible,  it  is  still  more  than  doubtful  that  this 
diminution  of  oxygen  could  be  physiologically  endured  by  men 
engaged  in  hard  work.     The  writer  has  had  on  more  than  one 
occasion  to  exert  himself  in  an  atmosphere  deficient  in  oxygen, 
and  the  increased  breathing  required  was  too  distressing  to  make 
it  possible  to  admit  that  it  could  be  daily  endured  in  mines  for 
the  purpose  of  ordinary  toil. 

Dr.  Harger  contends  that,  provided  a  man  breathes  the  same 
weight  of  oxygen,  it  does  not  matter  how  much  nitrogen  there 
may  be  with  it.  In  other  words,  a  man  may  with  equal  benefit 
breathe  17£  per  cent,  of  oxygen  at  sea-level  as  21  per  cent,  at  an 
altitude  of  5,000  feet,*  because  in  each  case  there  is  exactly  the 
same  weight  of  oxygen.  In  such  circumstances  a  lamp  would 
not  burn  at  the  sea-level,  but  it  would  burn  on  the  mountain,  so 

.„       *  Goal   and  the  Prevention  of  Explosion-*  and  Fires  in  Mines,  by  John  Harger. 
1912,  page  41.  J  °    ' 
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iluit  according  to  Dr.  Earger  while  combustion  would  fail  in  a 
lamp  it  would  not  at  all  fail  in  a  man. 

The  writer  would  like  to  know  on  what  ascertained  physio- 
logical grounds  such  an  assertion  is  made.  Is  it  true?'  Men 
who  have  to  live  and  get  their  Living  in  the  mines  will  want  more 
solid  proof  than  mere  assertion,  or  the  evidence  only  of  compara- 
t  ively  short  periods  of  experiment.  The  writer  is  very  ignorant  of 
physiological  chemistry,  but  from  a  common-sense  point  of  view 
he  fails  to  see  how  the  two  conditions  above  assumed  can  be 
""  exactly  alike  "  for  respiration.  If  the  nitrogen  is  so  "  thick  "  at 
9ea-level  (Dr.  EEarger  must  forgive  the  crudity  of  this  expression) 
that  it  prevents  the  lower  percentage  of  oxygen  from  burning 
at  thi'  candle,  why  may  it  not  also  detrimentally  affect  proper 
physiological  action  among  the  lung-cells.  Man's  lungs  have 
been  evolved  through  countless  thousands  of  years  now  to  deal 
with  21  per  cent,  of  oxygen  by  volume,  and  whether  that  volume 
contains  more  or  less  condensed  air,  the  molecules  of  oxygen 
have  always  to  meet  the  same  number  of  molecules  of  nitrogen, 
and  their  relative  effect  is  always  the  same ;  but  if  the  oxygen 
molecules  had  more  nitrogen  molecules  to  encounter,  as  would 
be  the  case  in  Dr.  Harger's  proposal,  how  could  the  results  be 
the  same  ? 

There  can  be  little  doubt  that  man's  lungs  have  been  developed 
to  deal  with  oxygen  when  its  action  is  modified  by  that  of  a 
definite  proportion  of  nitrogen,  and  therefore  17^  parts  of  oxygen 
among  82J  of  nitrogen  cannot  have  the  same  freedom  of  effect 
as  when  these  17^  parts  are  among  only  66  of  nitrogen,  which  is 
the  ordinary  atmospheric  proportion. 

No  !  The  liberties  of  the  subject  are  being  very  much  cur- 
tailed in  mines  nowadays,  but  the  writer  does  humbly  hope  and 
pray  that  we  may  be  allowed  to  continue  the  use  of  ordinary 
unpatented  air  for  breathing.  If  our  pits  can  be  rendered  in- 
combustible, there  will  be  no  need  to  worry  about  a  new  brand  of 
air. 

Are  there  any  other  preventives  that  may  be  suggested  as 
well  as  incombustible  dust?  It  is  quite  possible  that  there  are 
expedients  which  in  certain  circumstances  would  prevent  igni- 
tions, but  these  have  not  yet  been  tested,  and  would,  as  a  matter 
of  fact,  be  unnecessary  if  incombustible  dust  were  used,  on  the 
principle  that  the  greater  contains  the  less. 
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It  lias,  however,  been  found  that  conditions  to  start  a  coal- 
dust  explosion  must  be  so  exact  that  very  little  departure  there- 
from spells  experimental  failure.  If  the  flame  is  not  big  enough, 
or  the  cloud  not  just  thick  enough,  or  if  the  former  does  not  come 
into  contact  exactly  at  the  critical  moment,  then  there  is  no 
ignition. 

It  will,  the  writer  thinks,  be  eventually  proved  that  without 
any  concussive  wave  in  the  air,  a  comparatively  laj-ge.  body  of 
flame  will  be  required  to  fire  coal-dust,  while  much  less  flame  will 
suffice  if  there  is  also  a  wave.  Take  shot-firing,  for  instance :  the 
shot-hole,  or  other  direction  of  relief  for  the  explosive,  would  have 
to  be  aimed  at  a  store  of  fine  coal-dust  in  order  to  raise  it  in  sus- 
pension in  time  to  receive  some  projected  vagrant  flame  and  a 
concussive  wave  all  exactly  at  the  critical  moment.  If  the  shot- 
hole  happened  to  be  in  such  a  position  in  a  gallery  as  to  favour 
the  reflection  of  one  wave  on  top  of  another,  so  that  two  crests 
coincided  at  the  critical  moment,  there  would  then  exist  a  con- 
dition more  favourable  to  ignition.  It  is  quite  possible  that  the 
crest  of  a  wave  from  mechanical  propulsion  might  disastrously 
coincide  with  the  crest  of  a  sound  wave,  or  both  with  another 
reflected  from  the  shape  of  the  gallery,  when  a  still  more  favour- 
able condition  would  be  set  up.  Obviously,  then,  if  any  of  these 
coincident  necessities  were  to  fail,  or  be  prevented,  there  mi^M 
be  no  ignition. 

Of  course,  the  whole  chain  would  fail  always  if  the  dust  were 
not  capable  of  ignition,  and  it  would  be  quite  as  easy  to  "  wet " 
the  surroundings  of  a  shot  by  means  of  incombustible  dust  as  by 
water.  The  laying-down  of  incombustible  dust  near  a  shot  or  the 
wetting  of  its  surroundings  with  water  is  equivalent  to  covering 
the  coal-dust  with  a  carpet  and  so  preventing  it  from  rising. 
Then  why  not  cover  the  dusty  neighbourhood  a  few  yards  in  front 
of  a  shot  with  a  carpet  of,  say,  brattice-cloth?  The  writer 
prophesies  that  experiments  will  show  that  this  expedient  will 
frustrate  ignition,  if  it  can  be  established  that  ignition  would 
otherwise  be  certain — not  quite  so  easy  a  matter  as  some  people 
think. 

In  all  these  cases  the  coal-dust  menace  only  has  been  killed, 
which  is  enough ;  but  might  some  of  the  other  "  ingredients  "  be 
killed  also  ?  It  may  be  possible  that  a  brattice-cloth  screen 
could  be  so  hung  that  it  would  cut  off  the  flame  from  the  coal- 
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dust  raised,  but,  what  seems  equally  important,  it  might  also 
muffle  or  cut  off  some  of  the  dangerous  air-waves. 

All  these  points  may  be  very  difficult  to  demonstrate,  either 
for  or  against.  Tn  time,  however,  this  may  he  accomplished. 
Failing  these  demonstrations,  it  should  not  be  forgotten  that 
there  is  now  the  incombustible  dust  to  he  going  on  with,  and, 
mixed  with  brains,  it  should  prevent  if  not  all,  at  least  a 
very  large  proportion  of  occurrences  which  might  otherwise 
become  colliery  explosions. 

There  are  coincident  possibilities  of  the  creation  in  collieries 
of  conditions  favourable  to  explosions  which  it  is  difficult  to  deal 
with  otherwise  than  by  incombustible  dust.  Take,  for  example, 
the  heavy  fall  of  roof,  wherever  it  may  be.  It  may  at  once 
create  at  least  two  of  the  dangerous  conditions — a  thick  cloud  of 
dust  and  a  wave.  Without  the  wave  it  would  probably  ignite 
only  at  a  large  flame,  but  with  the  wave  the  writer  thinks  that 
much  less  flame  would  suffice.  The  wave  serves  to  knock  the 
molecules  together  where  more  gentle  impact  fails. 

How  many  things  are  there  at  a  colliery  which  could,  by  a 
strange  coincidence — and  it  should  be  borne  in  mind  that  the 
coincidence  must  be  most  extraordinary — furnish  a  source  of 
ignition  for  this  condition  ?  There  is  the  menace  of  the  discarded 
matches.  How  many  have  been  found,  and  how  very  many 
more  there  must  be  still  remaining  hidden  in  all  mines !  A 
forgotten  box  in  the  pocket:  the  fear  of  prosecution,  so  strongly 
advocated  by  some  members  of  the  Royal  Commission ;  and  the 
hiding  of  it  in  the  pit ! 

A  roller  spindle  may  have  run  hot  and  set  contiguous  dust  a- 
smouldering  just  as  the  last  "  set  "  of  the  day  has  been  run,  until, 
hidden  and  unnoticed,  the  ventilating  current  has  fanned  it  into 
a  flame  at  the  most  unlucky  of  coincidental  moments. 

Then,  of  course,  there  is  the  oft  suspected  and  usually  unde- 
serving electricity,  which  may  also  furnish  the  ignition ;  but  the 
coincidence  here  would  be  more  remote,  because  of  the  time 
element,  as  the  maintenance  of  an  arc  and  the  blowing  of  safety- 
fuses  would  be  but  momentary  occurrences,  while  the  first-named 
possibilities  of  flame  could  last  over  a  long  time. 

The  writer  does  not  think  that  small  flames  of  lamps  are  at 
all  a  likely  source,  except  through  the  medium  of  fire-damp,  for 
the   pioneering   wind  from   the  cause   of   the  dust-cloud   would 
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probably  blow  out  such  a  small  flame  before  its  contact  with 
sufficient  dust  could  have  been  possible. 

The  whole  effort  of  the  miner  should  be  directed  towards 
preventing  the  possibility  of  coal-dust  ignition,  and,  when  this  is 
consistently  done,  there  will  be  no  need  to  strain  one's  mind  in 
devising  means  for  the  quenching  of  an  explosion  once  started. 
The  conditions  which  will  prevent  ignition  will  be  quite  suffi- 
cient, and  all  the  folk  about  zones,  water-screens,  automatic 
trip-quenchers,  and  similar  devices,  will  die  a  natural  death. 
It  is  much  easier  to  prevent  ignition  than  to  quench  combustion, 
and  once  coal-dust  has  been  scotched  there  will  be  little  need  to 
fear  fire-damp,  for  the  danger  of  the  latter  is  trivial  in  the 
absence  of  its  more  deadly  all  v. 

Although  much  study  has  been  given  to  the  steps  to  be  taken 
and  the  observations  to  be  made  in  order  to  discover  the  place  of 
origin  and  cause  of  ignition  in  colliery  explosions,  notably  by 
Messrs.  "W.  X.  Atkinson  and  A.  M.  Henshaw,  in  their  pamphlet 
on  The  Investigation  of  Colliery  Explosions,  there  is  still  much 
to  be  learnt  concerning  the  forces  which  have  been  exerted  and 
the  evidence  which  they  leave.  "While  the  driving  force  of  the 
rush  from  the  initiating  centre,  and  also  its  radiating  explosive 
violence,  doubtless  produce  the  chief  violence,  there  are,  as  is  well 
known,  very  violent  secondary  forces,  and,  as  is  not  so  well 
known,  there  must  be  also  many  subsequent  movements.  The 
position,  extent,  aud  direction  of  the  communicating  galleries- 
will  largely  govern  these,  and  there  must  be  also  numerous  cases 
where  the  "  back-lash  "  and  "  counter  back-lash  "  (to  coin  a  new 
term),  instead  of  retra versing  the  paths  of  direct  return  to  the  seat 
of  cooling  vacuum,  would  find  themselves  forestalled  by  an  inrush 
from  other  parts  of  the  mine  which  were  nearer  and  had  found 
readier  communication  through  some  blown-out  doors  or  stop- 
pings. The  bounding  and  rebounding  due  to  air  elasticity  alone 
must  also  produce  many  varying  later  currents  of  diminished 
force.  The  writer  has  counted  as  many  as  sixteen  oscillations 
in  the  experimental  tube  at  Eskmeals,  several  of  which  carried 
flame  with  them. 

In  such  circumstances  as  these,  it  is  little  wonder  that  the 
indications  of  force  and  direction  in  a  mine  after  an  explosion 
are  found  at  times  to  be  very  bewildering,  and  to  require  very 
great   caution  in  reading.     Particularlv  so   is  this  the   case   in 
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reconstructing  mentally  the  course  of  events  from  deposits  of  dusl 
and  coke  on  props  and  similar  surfaces.  When  the  explosion  lias 
driven  in  towards  an  expanded  cul-de-sac  of  a  district  of  workings, 

wherein  the  air  contents  may  be  compressed,  the  rebound  to  fill 
the  pull  of  the  vacuum  on  one  side,  while  being'  pushed  by  the 
compression  on  the  other,  must  sometimes  produce  a  compara- 
tively more  violent  "back-lash  "  than  where  quite  contrary  con- 
ditions have  prevailed,  such  as  out  towards  the  open  shaft.  In 
the  former  case  there  would  be  a  diminishing  explosive  force, 
due  to  weakened  "  pioneering,"  and  an  increased  "  rebound  " ; 
whereas  in  the  latter  case  the  explosive  force  would  be  increasing, 
but  have  no  push  back  from  compression  into  gallery  ends. 

Dust-deposits  are  very  deceiving  at  times :  there  may  be 
narrow  bands,  broad  bands,  and  coke  bands,  reversing  themselves 
in  what  appears  to  be  an  unaccountable  manner,  while  if  be- 
chance a  still  atmosphere  prevails,  due  to  a  balance  in  pressure, 
and  the  gallery  is  full  of  the  thick  oily  smoke  distilled  from 
the  combustion  of  coal,  there  will  be  extraordinary  deposits  of 
thick  velvet-like  soot  lying  in  a  blanket  on  horizontal  surfaces. 

On  the  whole,  while  the  narrow  band  of  dust  on  a  prop  may 
mean  the  more  forcible  propulsion  of  a  dense  coal-cloud  in  the 
direction  from  the  side  of  the  band  to  the  other  side,  and  the 
broad  band  indicate  a  less  violent  reverse  current,  there  cannot 
be  much  reliance  placed  upon  either  to  indicate  the  source  of 
ignition  until  all  other  conditions  have  been  studied  and  brought 
into  account. 

Coke  is  generally  the  deposit  of  the  hot  sticky  coal-dust  in 
the  heated  returning  current,  but  is  not  so  always,  and  may  be 
deposited  in  a  different  form  by  the  original  blast. 

The  writer  feels  that  he  cannot  bring  this  somewhat  disjointed 
Address  to  a  close  without  reference  to  the  recent  Coal  Mines  Act, 
which  provides  for  stoppings  being  so  constructed  as  not  to  be 
liable  to  destruction  by  an  explosion.  In  his  opinion  this  is  a 
most  serious  and  probably  deadly  provision,  and  should  be 
removed.  He  ventures  to  assert  that  there  have  been  far  more 
lives  saved  by  the  stoppings  giving  way  and  short-circuiting 
the  air,  so  that  it  failed  to  reach  men  beyond,  than  have  ever 
been  lost  for  the  same  reason.  Many  members  will  be  able  to 
recall  instances,  but  certainly  Wingate  Colliery  furnishes  one 
of  the  most  striking-. 
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Apart  from  life-saving,  there  is  another  view  altogether 
which  has  not  apparently  been  considered.  If  the  intention 
had  been  to  provide  stoppings  which  would  tend  towards  a 
greater  volume  of  air  reaching  the  face,  one  could  better  have 
understood  the  motive ;  but  a  stopping  which  could  provide  both 
tightness  and  comparative  weakness  would  then  have  been 
required. 

It  has  now  been  quite  definitely  proved  that  a  colliery  explo- 
sion increases  in  violence  with  its  progress  against  the  resistance 
furnished  by  the  gallery  along  which  it  is  travelling.  If  this 
resistance  finds  some  relief  through  the  stoppings  giving  way, 
the  consequent  violence  should  not  be  so  great,  and  its  progress 
therefore  would  have  a  better  chance  of  coming  to  an  end.  In 
other  words,  if  a  gun  had  holes  in  the  sides  of  its  barrel,  as  well 
as  in  its  muzzle,  would  the  muzzle  velocity  of  the  projectile  be 
as  great  ?  Moreover,  how  often  has  it  been  within  the  experience 
of  the  members  that  the  broaching  of  some  stopping  has  been  of 
urgent  and  perhaps  vital  importance  in  order  either  to  establish 
an  air-current  when  its  need  existed,  or  to  divert  one  where  its  on- 
ward progress  was  undesirable.  Id  such  cases  stoppings  of  great 
thickness  and  permanent  character  would  be  most  objectionable. 

It  has  been  suggested  lately,  not,  however,  by  anyone  with 
much  practical  knowledge  of  mines,  that,  by  periodical  reversals 
of  the  air,  coal-mines  could  be  systematically  cleared  of  quan- 
tities of  dangerous  coal-dust.  Apparently  this  idea  is  con- 
ceived upon  the  assumption  that  dust  deposits  itself  out  of  air- 
currents  in  such  a  condition  that  a  reversal  of  the  current  from 
which  it  originally  fell  will  redisturb  it,  pick  it  up,  and  carry 
it  away. 

Mining  men  could  quote  numerous  examples  in  their  own 
experience  where  "changing  the  wind"  did  not  carry  away  the 
dust,  nor  even  raise  it ;  and  it  is  difficult  to  see  how  dust  which 
has  already  proved  itself  to  be  too  heavy  to  remain  in  an  air- 
current  going  in  one  direction,  can  again  rise  into  an  exactly 
similar  air-current  going  in  the  other.  Even  the  lighter  top- 
dust  clings  together  with  much  mutual  attraction,  and  is  not 
so  easily  disturbed. 

This  light-hearted  suggestion  to  change  the  ventilating  pres- 
sure in  various  parts  of  mines,  even  if  it  were  entirely  feasible 
on  account  of  the  valve-like  character  of  the  doors,  has  many 
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possibilil  L6S  of  danger  which  do  not  appear  to  have  received  much 
consideration.  The  reversal  of  air  in  a  mine  might  almost  he 
compared  to  the  reversal  of,  say,  sewage  in  a  town,  and  could 
only  be  carried  out  in  fairly  safe  mines  where  the  air-sewage  was 
clean,  or,  under  dire  necessity,  after  very  careful  consideration 
of  the  attendant  circumstances. 

Hitherto  it  has  been  made  an  unwritten  law  thai  the  prin- 
cipal "return"  airways  should  be  so  arranged  that  they  might 
cut  off  the  foul  gases  of  the  goaves  from  the  clean  "  intake  "  air, 
and  to  reverse  this  condition  might  be  serious.  In  doing  this 
a  certain  co-relationship  of  pressures  has  been  established,  which 
even  under  barometrical  changes  remain  comparatively  con- 
stant. To  put  the  higher  water-gauge  pressure  of  an  "intake" 
upon  some  large  area  of  goaf,  instead  of  its  customary  "return  " 
pressure,  or  vice  versa,  might  result  in  some  other  part  of  the 
mine  being  flooded  with  gas. 

The  writer  well  remembers  a  very  prominent  instance  when 
it  was  desirable  to  reduce  the  ventilating  pressure  in  a  mine 
where  a  fire  was  raging,  and  the  fan  was  therefore  slowed  down 
so  that  a  greater  pressure  accumulated  in  the  main  return, 
which  had  usually  had  the  pull  of  several  inches  of  minus  water- 
gauge,  and  had  shared  the  drainage  of  a  very  large  acreage  of 
abandoned  old  workings  with  an  adjoining  colliery  possessing 
a  separate  fan  and  separate  system  of  ventilation.  When  the 
first-narned  mine  ceased  to  do  its  share,  and  failed  to  maintain 
its  usual  pull,  the  neighbouring  mine  was  invaded  by  a  danger- 
ous flow  of  fire-damp,  and  work  therein  was  suspended. 

In  this  case,  therefore,  if,  instead  of  merely  reducing  the 
fan-speed,  the  pressure  had  actually  been  reversed,  the  gas 
invasion  of  the  other  colliery  would  have  been  much  more 
copious  and  dangerous ;  and  the  same  sort  of  thing  is  bound  also 
to  take  place,  not  only  between  mines  communicating  with  each 
other,  but  also  between  parts  of  a  mine. 

It  may  be  taken  that  in  every  coal-seam  there  is  a  certain 
maximum  pressure  of  pent-up  gas  which  finds  issue  with 
increasing  ease  as  it  nears  its  exit  at  the  artificial  surfaces  laid 
bare  by  the  work  of  the  miner.  This  decreasing  pressure  ter- 
minates at  last  in  that  of  whatever  atmosphere  may  exist  at  the 
point  of  issue  ;  but  there  will  always  be  an  average  feeder,  some- 
times with  little  or  no  actual  issue,  when  being  pressed  back, 
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and  sometimes  w.th  more  if  the  opposing  pressure  beeomes  less  It 
most  be  obvious,  however,  that,  after  being  dammed  baek  by  an 
increasing  pressure,  there  will  be  a  greater  flow  when  the  dam 
.s  removed.  So  that  in  sneh  a  ease  as  this,  after  the  pressure  of 
an  intake  air  is  ohanged  to  that  of  the  "return,"  more  gas 
wm  escape  for  a  time,  exactly  as  iu  the  ease  of  a  decreased  baro- 

This  phenomenon,  however,  has  reference  only  to  the  exit  of 
gas  by  fissures  and  cleavages  in  the  natural  strata,  but  very 
d.fterent  conditions  are  to  be  met  in  the  case  of  the  artificial 
spaces  and  goaves  made  by  mining.     One  instance  has  already 
been  considered    but  there  are  others.     Some  goaves  and  spaces 
maj  be  regarded  as  bottles  into  which  fire-damp  is  received  and 
stored.     Some  of  the  bottles  will  have  their  mouths  lying  „p. 
wards,  some  level,   and  some  downwards.     If  increase' of  pres- 
sure is  regarded  as  making  a  heavier  air  fluid,  then  these  bottles 
will  act  as  if  water  could,  in  the  first  case,  flow  into  them    dis- 
placing the  contained  gas,  and,  in  the  latter  case,  seal  up  the 
hot  le-mouth  and  its  contents.     In  one  the  gas  would  then  have 
exit  more  or  less  continuously  under  changes,  while  in  the  other 
there  would  be  none  at  one  time  and  great  quantities  at  another 
The  new  Coal  Mines  Act  has  provided  (Section  71)  that  both 
barometers  ami  hygrometers  are  to  be  provided  at  all  min^ 
and  that   readings  of  the  latter  have  to  be  made  bv  certain 
persons  at  prescribed  intervals.       The  mining  engineer  under- 
stands and  appreciates  the  barometer.     It  is  of  some  use  in  help. 
ng  colliery  officals  to  account  for  the  presence  of  ffas  when 
they  might  otherwise  be,  for  instance,   anxious  as  t„  whether 
some  interference  had  taken  place  with  the  ventilation.    Bu    ca, 
anyone   explain   how   it   is   intended   that   observations  of  the 
hygrometer  dav  by  dav    or  wed-  E, -  „.    i  • 

the  condunt  „*"♦!.      <c      ,        ,         '      eek>  are  S°m«  t0  a^t 
conduct  of  tne  ofnc.al  making  tbem?     What  practical  „se 

oan  anyone  be  expected  to  make  of  the  readings  of  the  ,tr  ! 
meter  Ihe  mining  engmeer  knows  that  it  tells  him  the 
-meant  of  mo.sture  in  the  air;  be  knows,  too,  that  drver  Trwil 
make  dryer  dust  and  that  moister  air  is  less  endurable  from  n 
hygienic  pent;  but  be  does  not  know  that  the  ordinary  change" 
m  th,s  dryness  from  day  to  day  will  make  one  dav  any  more 
dangerous  ban  another  from  a  practical  point  of  view  Even 
"*  rt  dm,  what  could  be  done?     Supposing  that  in  a  deep    hot 
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and  dangerous  mine  an  official  finds  the  air  dryer  or  inoister.  Is 
he  under  dryer  conditions  to  be  more  anxious  about  the  dust, 
than  under  moister  conditions  about  the  health  of  the  workmen? 
The  writer  does  not  know.  Wiser  men  may  be  able  to  tell  him, 
but  in  the  meantime  he  rests  under  the  impression  that  such 
provisions  as  these  lower  the  prestige  of  English  mining  laws 
amongst  England's  miners. 


Prof.  John  Cadman  (Birmingham  University)  telegraphed 
that  he  had  just  returned  from  a  holiday,  and  was  extremely 
sorry  that  he  could  not  be  present  at  the  meeting.  He  was 
greatly  interested  in  the  Address,  which  would  no  doubt  provide 
a  useful  discussion. 

Mr.  John  Gerhard  (H.M.  Inspector  of  Mines,  Worsley) 
wrote  that  he  was  glad  to  support  Mr.  Blackett's  views.  His  own 
experience  in  an  explosion  many  years  ago  was  first  a  violent 
wind,  which  put  out  all  lamps,  blew  some  down,  and  carried  away 
caps,  then  the  face  peppered  with  pieces  of  coal  and  stone, 
followed  by  great  heat. 

He  liked  the  way  in  which  Mr.  Blackett  expressed  the  effect 
of  water  and  incombustible  dust,  namely,  "  by  the  rapid  absorp- 
tion of  heat  both  water  and  incombustible  dust  become  quench- 
ing agents."  He  (Mr.  Gerrard)  felt  sure  that  if  Sir  Frederick 
Abel  had  lived,  he  would  have  made  further  experiments  and 
altered  his  views.  He  thought  that  Sir  Frederick's  pronounced 
opinion,  formed  on  a  slender  basis,  had  done  much  to  withhold 
the  protection  which  Mr.  Blackett  so  well  advocated,  and  which 
he  (Mr.  Gerrard)  was  ready  to  support  in  every  possible  way. 

Personally,  he  preferred  shale-dust,  some  of  which  in  his 
district  had  a  nice  soapy  feel;  he  had  often  seen  it  applied,  and 
had  brought  plenty  of  it  away  on  his  clothes  and  body,  although 
standing  to  leeward  to  a  great  extent;  but  when  the  dust  was 
administered  by  hand,  it  fairly  covered  one.  He  thought  that 
Mr.  Blackett  was  on  the  right  line  in  his  remarks  as  to  the 
encouragement  of  owners  by  relaxing  onerous  obligations. 

Dr.  J.  S.  Haldane  (Oxford)  wrote  that  he  would  like  to 
express  his  complete  agreement  with  Mr.  Blackett  in  what  he 
had  stated  with  respect  to  stone-dusting.     Like   Mr.   Blackett, 
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he  "found  salvation"  on  the  coal-dust  question  after  reading 
Messrs.  W.  X.  and  J.  B.  Atkinson's  most  valuable  book. 
Thenceforward  he  had  no  doubt  that  practically  every  great  col- 
liery explosion  was  due  to  coal-dust  alone.  He  was  also  well 
aware,  both  from  references  in  the  book,  from  Dr.  AY.  E. 
Garforth's  evidence  before  the  Boyal  Commission  on  Explosion  - 
from  Coal-dust  in  Mines,  and  from  conversations  with  Dr.  W.  N". 
Atkinson,  that  stone-dust  in  sufficient  quantity  would  prevent 
coal-dust  from  igniting :  but  it  required  the  genius  of  Dr. 
Garforth  to  show  the  world  how  easily  and  effectively  stone-dust 
could  be  applied  as  a  remedy. 

The  experimental  data  hitherto  available  indicated  that  an 
explosion  could  not  be  initiated,  and  probably  could  not  be 
propagated  indefinitely,  if  about  an  equal  quantity  of  fine  stone- 
dust  was  mixed  with  the  fine  coal-dust.  For  exact  information 
as  to  the  minimum  proportion  of  stone-dust  which  would  be  safe. 
all  interested  were  looking  to  the  Eskmeals  Committee,  of  which 
Air.  Blackett  was  a  member.  At  Bentley  and  Brodsworth 
collieries,  with  which  he  (the  writer)  was  at  present  connected  in 
a  scientific  advisory  capacity,  the  management  had  for  some  time 
adopted  stone-dusting.  The  percentage  of  stone-dust  along  the 
roads  was  checked  by  analysis,  with  the  view  of  keeping  the  per- 
centage of  stone  in  the  fine  dust  well  above  the  minimum  of  what 
was  safe :  and  no  difficulty  in  this  respect  had  hitherto  been 
encountered.  It  might  be  well  to  remark  that  probably  in  most 
collieries  the  percentage  of  stone-dust  along  the  roads  was  already 
considerable,  and  that  the  quantity  of  added  stone-dust  needed 
was,  therefore,  not  so  great  as  would  otherwise  be  the  case.  In 
some  collieries  there  was  so  much  stone-dust  naturally  present 
that  no  dust  explosions  could  occur.  He  agreed  completely  with 
Mr.  Blackett  in  regard  to  the  relaxation  of  unnecessary  restric- 
tions in  mines  which  were  safe  on  account  of  the  presence  of 
stone-dust. 

On  the  physiological  question,  as  to  whether  a  man  would  be 
as  well  off  when  breathing  air  containing  17h  per  cent,  of  oxygen 
and  82^  per  cent,  of  nitrogen  in  a  mine  as  when  breathing  pure 
air  at  an  altitude  of  5,000  feet  above  sea-level,  he  thought  that 
experimental  investigation  had  given  the  clearest  affirmative 
answer.  The  facts  were  stated,  not  only  by  Dr.  John  Harger, 
but  also  in  the  Report  of  the  Eoyal  Commission  on  Mines,  and 
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somewhat  more  tulk  bj  bimseli  in  Th  Investigation  of  Mint  Air. 
The  original  investigations  ] » c » i 1 1 1 i 1 1 <_••  to  this  conclusion  were  con- 
tained in  Paul  Bert's  La  Pression  Barome'trique,  published  in 
L878.  For  Further  details  on  the  whole  question,  reference  might 
be  made  to  a  paper  just  published  by  the  Royal  Society  dealing 
with  observations  made  by  himself  and  his  colleagues  on  Pike's 
Peak,  Colorado,  in  1911.  While  he  (Dr.  Haldane)  thought  that 
the  oxygen  could,  if  necessary,  be  reduced  to  17£  per  cent,  without 
appreciable  effects  on  the  men,  he  did  not  think  that  it  would  be 
practicable  to  go  lower,  as  cases  of  "  mountain  sickness  "  (head- 
ache, nausea,  etc.,  due  to  slight  want  of  oxygen)  would  then 
begin  to  occur. 

He  was  glad  that  Mr.  Blackett  bad  again  raised  the  question 
as  to  what  was  likely  to  happen  when  the  air-current  in  a  mine 
was  reversed.  In  case  of  a  serious  fire  near  a  downcast  shaft, 
the  question  of  reversing  the  ventilation  might  have  to  be  decided 
on  the  spur  of  the  moment,  and  on  that  decision  might  hang  the 
fate  of  hundreds  of  men.  He  thought  that  every  manager  ought 
to  consider  beforehand  what  would  be  likely  to  happen  in  his 
mine  if  the  ventilation  were  reversed.  The  case  of  Whitehaven 
Colliery,  mentioned  by  Mr.  Blackett,  was  certainly  very  instruc- 
tive, but  possibly  somewhat  exceptional.  From  what  was  already 
known,  it  seemed  fairly  clear  that  if  the  ventilation  were  reversed 
in  the  ordinary  way,  namely,  by  forcing  the  fresh  air  down  the 
upcast,  the  sudden  increase  of  barometric  pressure  throughout 
the  mine  would  for  a  time  dam  back  the  fire-damp  and  black-damp 
in  the  goaves,  porous  strata,  etc.,  as  was  actually  found  to  be  the 
case  by  Mr.  James  Bain  and  himself.  If,  on  the  other  hand,  the 
ventilation  were  reversed  by  exhausting  air  from  the  downcast 
shaft,  there  might  be  a  dangerous  discharge  of  fire-damp  into  the 
intake  roads,  in  consequence  of  the  decrease  of  barometric  pres- 
sure in  them.  Some  interesting  observations  bearing  on  this 
matter  had  recently  been  made  by  Messrs.  J.  W.  Hutchinson  and 
Edgar  C.  Evans,*  who  showed  that  in  the  colliery  where  they 
experimented  the  increased  barometric  pressure  due  to  stoppage 
of  the  fan  at  once  reduced  the  discharge  of  fire-damp  into  the 
returns  to  a  mere  fraction  of  what  it  was  before ;  and  that  when 

*  "  Analysis  of  Mine  Air  "  and  "  Further  Notes  on  the  Analysis  of  Mine 
Air,"  by  J.  W.  Hutchinson  and  Edgar  C.  Evans,  Proceedings  of  the  South  Wales 
Institute  of  Engineers,  1912,  vol.  xxviii. ,  pages  76  and  159. 
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the  fan  was  re-started  after  some  hours  the  discharge  was  at  once 
increased  again,  and  the  percentage  of  fire-damp  actually  in- 
creased, despite  the  greatly  increased  air-current 

rt,  fHe  (Dl-  ? "idane)  quite  a8Teed  with  Mr.  Blackett  in  thinking 

that  some  of  the  provisions  of  the  recent  Coal  Mine,  lot  were 
unfortunate.  It  seemed  to  him  a  pity  that  the  Royal  Commission 
on  Mines  could  not  have  been  consulted  about  various  details  to 
certain  of  which  Mr.  Blackett  had  referred.,  although  he  (hr. 
Haldane)  could  not  find  in  the  Act  any  reference  to  the  strength 
o±  stoppings. 

,      fv  J°fX1HAHGEE  (Liverpool  University)  wrote  that  he  had 
read  Mr.  Blackett's  Address  with  great  interest.     It  was  especial], 
tnteresttng  as  bemg  a  supplement  to  his  (Mr.  Blackett's)  paper  of 
19  years  ago.     The  fact  that  so  little  progress  had  been  made 
during  those  years  in  eliminating  the  eoal-dust  danger  did  not 
speak  well  for  the  progressive  spirit  amongst  Government  mining 
officials  and  others,  whose  work  was  supposed  to  be  directed: 
partly  at  least,  towards  increased  safety  in  mines.     Most  mines 
were  now  more  dangerous  than  then,  owing  to  the  introduction  of 
excessrve  ventilation,  balanced,  however,  by  the  extensive  pre- 
eautmns ,  taken  to  prevent  an  ignition  of  gas  by  the  intrednction 
o    better  lamps  and  the  watering  of  each  dusty  place  prior  to 
•lie  fir  ng  of  a  shot.     Where  the  roadway  of  a  mine  was  safe  at 
present    lt  was  nearly  always  due  U,  natural  causes  or  to  an 
cement    ,„  the  shape  of  a  wet  or  a  stone-dusty  road:  but  these 
P  eventanves  of  explosion  were  recognised  more  than  19  vea 


There  was  not,  so  far  as  he  knew,  a  single  experiment  which 
could  be  quoted  to  show  that  stone-dusting  of  the  roads  woo 
tCT  3  , "  1  TP!°Si°n  UndCI'  °rAi^  ZLn,  contotn 
eftectne,   but  ,f  ,t  bad  lam  on  the  road  for  a  dav  or  two    or  a 
week   or   more     and    had   become    covered    with  'coal-dust'    the 

f  under  the  -t^SSS  K| 
dusty  nnnes  would  anyone  be  able  to  say  with  truth  that  s    ne 

preventative.     There  should,  however,  be  no  difficulty  in  making 
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the  main  intake  roads  safe  by  stone-dusting.  With  plenty  of 
stone-dust  on  the  floor,  so  that  the  dust  would  always  be  raised 
into  the  air  by  the  traffic,  and  subsequently  deposited  on  the 
sides,  etc.,  simultaneously  with  the  coal-dust,  they  should  be  safe. 
As  one  approached  nearer  to  the  working-faces,  however,  t  lie  prob- 
lem became  more  difficult.  Any  amount  of  stone-dusting  could 
not  prevent  a  disaster  similar  to  that  which  occurred  at  Cadeby 
Main  Colliery. 

Mr.  Blackett,  he  ventured  to  state,  was  out  of  his  depth  when 
he  discussed  the  effect  of  the  percentage  of  oxygen  on  respiration, 
and,  in  fact,  had  himself  confessed  his  ignorance  on  the  subject. 
The  point  was  put  briefly  in  his  (Dr.  Harger's)  work  upon  Coal, 
and  the  Prevention  of  Explosions  and  Fires  in  Mines,  which  Mr. 
Blackett  had  quoted,  and  he  was  sorry  if  Mr.  Blackett  could  not 
understand  it.  Air  containing  17^  per  cent,  of  oxygen  at  sea- 
level  was  the  same  for  respiration  as  air  containing  21  per  cent. 
ot  oxygen  at  an  altitude  of  5,000  feet. 

Mr.  Blackett  had  referred  to  his  (the  writer's)  patent  in  con- 
nexion witli  the  use  of  inert  gas.  He  would  like  to  say  that  lie 
generally  did  patent  his  work,  when  it  was  patentable,  chiefly  in 
order  to  obtain  priority. 

He  would  like  to  say  that  there  was  no  difficulty  whatever 
in  freeing  any  quantity  of  inert  gas  from  poisonous  material,  and 
at  very  little  cost.  He  had  no  doubt  that  Mr.  Blackett  knew  of 
many  instances  in  his  mining  experience  where  a  supply  would 
have  been  invaluable. 

There  could  be  no  doubt  amongst  unprejudiced  and  impartial 
people  that  the  inert-gas  method  could  be  used  in  working  out  any 
gob-fire  with  absolute  safety  and  comfort  to  the  men.  The  pity 
was  that  the  Government,  instead  of  talking  about  these  dangers 
for  years,  did  not  do  something  to  remove  them. 

He  entirely  agreed  with  Mr.  Blackett  in  his  preference  for 
flue-dust  to  ground  shale.  Some  shales  when  powdered  gave  off 
a  dangerous  amount  of  heavy  hydrocarbon  gas.  One  shale-dust, 
in  actual  use  in  a  large  mine  which  he  had  been  investigating 
within  the  last  few  days,  gave  off  gas  sufficient  to  form  an 
explosive  mixture  with  the  air  above  it. 

The  hygrometer  as  used  under  the  Act  was,  he  agreed,  of  no 
use  whatever,  and  the  ordinary  barometer  was  of  little  use  either. 
A  pocket  hygrometer  used  in  the  working-places  was,  however,  of 
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great  service,  as  indicating  the  quantity  of  moisture  in  the  air, 
which  was  an  important  matter  in  hot  mines  for  the  health  and 
comfort  of  the  men,  and  was  invaluable  in  mines  subject  to  gob- 
fires.  The  registering  barometer  was  of  great  service  also,  as 
giving  a  complete  and  continuous  record  of  changes ;  but  one  or 
two  readings  in  24  hours  were  of  little,  if  any,  use  to  the  manager 
of  a  coal-mine. 

Mr.  H.  W.  G.  Halbaum  (Cardiff)  wrote  that  he  had  read  Mr. 
Blackett's  Address  with  the  greatest  interest  and  pleasure.  He 
would  be  very  sorry  indeed  to  miss  anything  that  had  been 
contributed  on  this  subject  by  Mr.  Blackett  or  Messrs.  J.  B.  and 
W.  X.  Atkinson.  He  was  afraid  that  he  could  hardly  offer  much 
in  the  way  of  criticism  with  regard  to  the  Address,  because,  with 
one  exception,  all  that  he  knew  about  coal-dust  had  been  learnt 
from  the  three  gentlemen  named.  He  was  very  doubtful  indeed 
whether  any  real  progress  had  been  made  in  the  study  of  the 
matter  beyond  the  mere  amplification  of  the  statements  of  those 
gentlemen,  and  putting  on  the  "  4-foot  plates  "  in  those  headings 
into  which  those  gentlemen  had  long  since  laid  the  "  turns." 

There  was,  however,  continued  need  for  the  principles  of  the 
coal-dust  theory  to  be  earnestly  promulgated,  since,  as  pointed 
out  by  Mr.  Blackett,  it  was  still  found  that  many  colliery 
officials  had  great  difficulty  in  grasping  the  question,  especially 
in  so  far  as  the  principle  of  the  incombustible-dust  treatment 
was  concerned.  Even  in  the  present  year  of  grace  he  (Mr.  Hal- 
baum) had  had  the  doubtful  pleasure  of  meeting  with  the  type  of 
colliery  manager  who  strongly  argued  that  there  could  be  no 
coal-dust  danger  apart  from  the  actual  presence  of  fire-damp  in 
the  atmosphere,  and  not  even  then  unless  the  fire-damp,  or  as 
one  would  prefer  to  say  the  methane,  formed  at  least  G  or  7  per 
cent,  of  the  mixture. 

For  his  own  part,  having  first  accepted  the  hints  long 
since  given  by  Messrs.  Atkinson  and  Mr.  Blackett,  he  had 
always  found  it  of  advantage  to  study  the  coal-dust  question 
from  the  standpoint  of  the  doctrine  of  the  transformation  and 
conservation  of  energy.  Applying  this  to  the  stone-dust  treat- 
ment, the  efficiency  of  such  treatment  was  easily  apparent.  He 
had  a. little  rule  relating  to  the  area  of  surface  exposed  by  a  quan- 
tity of  fine  dust,  which  he  had  already  communicated  to  the 
members,  and  this  rule  might  be  repeated,  as  follows :      Assuru- 
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Lng  thai  a  cubic  foot  of  coal  in  t  be  solid  weighed  80  pounds,  <  ben 

if  10  pounds,  thai  was  m  say,  a  6-inch  cube  of  this  coal,  were 
ground  into  lino  dust  particles  one-nth  of  an  inch  in  diameter, 
the  superficial  area  of  this  10  pounds  of  dust  would  be  //  Bquare 
yards,  //  having  the  same  numerical  value  in  both  cases.  I  aus, 
a  6-inch  cube,  either  of  coal  or  of  incombustible  stone,  reduced  to 
fine  dust  particles T^.^njth  of  an  inch  in  diameter,  would  present, 
if  raised  as  a  cloud  in  I  he  air,  an  exposed  surface  of  50,000  square 
yards. 

This  immense  surface  might  l)e  looked  at  in  three  different 
ways.  First,  it  was  a  surface  of  absorption.  For  example,  it 
afforded  50,000  square  yards  of  exposed  surface  by  which  the 
oxygen  of  the  air  might  enter  the  pores  of  the  dust.  Secondly, 
it  afforded  50,000  square  yards  of  exposed  surface  by  which  any 
inflammable  gases  contained  in  the  dust  might  be  exuded  into 
the  mine  atmosphere  under  a  given  environment.  And  thirdly, 
should  any  abnormal  rise  of  temperature  occur  in  the  mine  atmo- 
sphere, then  these  10  pounds  of  dust,  raised  as  a  cloud  in  the  air, 
would  present  a  heating  surface  of  50,000  square  yards,  and  this 
enormous  heating  surface  facilitated  the  immediate  raising  of 
the  suspended  dust  to  the  point  of  ignition.  All  the  three  points 
named  must  be  studied  in  connexion  with  coal-dust  if  any  one 
was  to  appreciate  adequately  the  significance  of  the  coal-dust 
theory. 

With  regard  to  the  action  of  the  incombustible  stone-dust 
proposed  as  a  preventative,  its  absorptive  power  for  gases  and  its 
exuding  power  might  perhaps  be  left  out  of  account ;  but  it 
appeared  to  him  that  one  great  advantage  presented  by  the  stone- 
dust  treatment  was  that  when  the  dust  was  raised  as  a  cloud  in 
the  heated  air,  the  stone-dust,  as  well  as  the  coal-dust,  would 
also  provide  a  large  heating  surface  equal  to  n  square  yards.  In 
that  particular  case,  however,  the  largeness  of  the  heating  sur- 
face was  an  advantage,  since,  like  the  coal-dust,  it  rapidly 
absorbed  the  heat  of  the  atmosphere,  but  with  this  significant 
difference — the  absorption  of  heat  by  the  stone-dust  tended  to 
safety,  since  whatever  portion  of  the  heat  was  absorbed  by  the 
incombustible  dust  could  not  also  be  absorbed  by  the  inflam- 
mable coal-dust,  and  therein  lay  the  efficacy  of  the  stone-dust 
treatment.  It  was  merely  a  question  of  the  transformation  and 
conservation  of  energy.     A  highly-heated  atmosphere  had  to  be 
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provided  against :  the  question  was,  what  were  they  going  to  do 
with  the  surplus  heat?  Mr.  Blackett  had  shown  them  that  they 
had  their  choice.  They  could  allow  it  to  be  absorbed  with  dis- 
astrous results  by  the  inflammable  coal-dust,  or,  on  the  other 
hand,  a  large  proportion  of  that  heat  could  be  harmlessly  ab- 
sorbed by  raising  the  stone-dust  as  a  cloud  in  the  air. 

The  same  question  arose  with  regard  to  the  energetics  of  the 
case,  when  they  came  to  consider  what  kind  of  incombustible  dust 
they  would  use.     Immediately  they  looked  at  the  case  from  this 
standpoint,  any  doubt  in  that  direction  would  be  solved.     The 
stone  or  other  incombustible  material  used  for  the  dust  must  be 
ground  to  a  sufficient  fineness  in  order  to  produce  the  maximum 
area  of  surface  whereby  to  absorb  the  heat  of  the  atmosphere.    In 
other  words,  the  efficacy  of  the  stone-dust  treatment  would  vary 
directly  as  the  fineness  of  the  dust  employed.       In  the  second 
place,  the  specific  gravity  of  the  material  was  of  importance, 
since  coal-dust  was  most  potential  for  evil  when  raised  as  a  cloud 
in  the  air.     Conversely,  the  stone-dust  would  be  most  potential 
for  good  if  also  raised  as  a  cloud  in  the  air.     Consequently,  the 
specific  gravity  of  the  material  employed  for  making  this  fine 
dust  should  not  be  such  that  the  coal-dust  could  rise  as  a  cloud 
in  the  air  while  the  incombustible  dust  continued  by  reason  of 
its  superior  specific  gravity  to  lie  on  the  floor  or  on  the  ledges  of 
the  road,   leaving  only  an  infinitesimal  portion   of  its   surface 
exposed  to  the  heated  atmosphere.     He  ventured,  therefore,  to 
submit  that  the  fineness  of  the  incombustible  dust  employed  and 
its  specific  gravity  were  questions  of  as  great  importance  with 
regard  to  the  efficiency  of  the  treatment  as  the  questions  of  the 
fineness  and  nature  of  the  coal-dust  were  in  any  consideration 
of  the  coal-dust  danger.    The  finer  the  dust  was,  whether  inflam- 
mable or  otherwise,  the  more  easily  would  it  rise  as  a  cloud  in 
the  air,  and  the  longer  would  it  float  there;    and  the  same  pro- 
position was  true  with  regard  to  the  specific  gravity  of  the  dust. 
The  same  factors  which  accentuated  the  peril  of  coal-dust  also 
accentuated  the  efficacy  of  the  stone-dust  employed  to  combat 
the  coal-dust  danger,  and  it  was  therefore  evident  that  flue-dust 
would  naturally  have  much  better  results  than   shale-dust,    as 
stated  in  the  Address. 

With  regard  to  Mr.  Blackett's  remarks  on  Dr.  Harger's  pro- 
posals, it  would  appear  that  Dr.  Harger  was  now  being  hit  as 
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bard  as  Mr.  Blackett  himselJ  was  some  19  years  ago.  Consider- 
ing the  one  case  in  the  light  of  the  other,  ae  was  prepared  to  gire 
Dr.  Ilarger's  proposal  patient  and  careful  consideration, 
although  he  joined  heartily  in  Mr.  Blaekett's  hope  thai  it  would 
be  long  before  the  use  of  "ordinary  unpatented  air"  for  breath- 
ing was  rendered  illegal. 

Mr.  Blackett  had  stated  that  it  would  probably  be  eventually 
proved  that,  without  any  concussive  wave  in  the  air,  a  large  body 
of  flame  would  be  required  to  fire  coal-dust,  whilst  much  less 
flame  would  Buffice  if  there  were  also  a  wave.  In  that  respect  he 
went  a  good  deal  further  than  Mr.  Blackett  seemed  to  go,  because 
he  had  seen  coal-dust  fired  by  a  jet  of  compressed  air  without  any 
flame  whatever.  He  had  hoped  to  have  been  able,  with  the 
assistance  of  others,  to  investigate  fully  what  was  at  that 
particular  time  an  unaccountable  occurrence.  He  had  had  some 
communication  with  Dr.  Bedson  on  the  subject,  and  had  also 
been  in  communication  with  Dr.  Wheeler,  who  was  in  charge  of 
the  Government  Testing  Station  at  Eskmeals ;  but  he  had  not 
heard  that  any  success  had  as  vet  been  attained  in  reproducing 
the  same  conditions  and  in  obtaining  the  same  results  by  experi- 
ment at  the  surface. 

Mr.  Blackett  had  stated,  in  the  last  sentence  of  his  Address, 
that  some  of  the  provisions  lately  made  must  lower  the  prestige 
of  British  mining  laws,  and  on  that  point  he  (Mr.  Halbaum) 
was  in  absolute  agreement  with  the  President.  At  the  same 
time,  he  thought  that  British  mining  engineers  were  themselves 
very  much  to  blame  for  the  present  position  of  affairs,  since  he 
had  found  that,  as  a  rule,  they  thought  a  great  deal  more  about 
the  claims  of  party  than  about  the  claims  of  the  noble  profession 
by  which  they  obtained  their  livelihood. 

The  remarks  made  by  Mr.  Blackett  as  to  the  stoppings 
required  under  the  Coal  Mines  Act  and  General  Regulations 
were  worthy  of  the  earnest  consideration  of  all  men  interested 
in  the  subject  of  mining,  and  his  words  in  describing  this  require- 
ment as  a  "  deadly  provision  "  were  not  a  whit  too  strong. 

He  (Mr.  Halbaum)  noted  the  remarks  made  with  regard  to  the 
question  of  the  reversal  of  the  air,  but  he  would  not  say  more  than 
that  he  agreed  with  those  remarks  for  reasons  which  he  hoped  to 
be  able  to  state  in  a  paper  on  that  subject  to  be  shortly  read 
before  the  Institute. 
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In  conclusion,  he  had  the  greatest  pleasure  in  thanking-  Mr. 
Blackett  for  his  Address  which  he  had  fitly  described  as  an 
"  Address  to  Practical  Men."  It  was  certainly  that,  and  although 
he  could  not  be  present  in  the  flesh,  he  would  most  heartily  (in 
spirit)  join  in  the  acclamation  with  which  he  was  sure  the 
members  would  receive  it. 

Mr.  J.  G.  Weeks  (Bedlington)  said  that  as  those  present  had 
heard    the    opinions    of    several    distinguished    men    upon    Mr. 
Blackett's  Address,  there  was  not  very  much  for  him  to  say. 
He  agreed  with  Mr.  Blackett  from  beginning  to  end,  so  that  he 
was  in  the  position  of  being  unable  to  criticize.     He  would  like, 
however,  to  allude  to  the  present-day  manager,   of  whom  Mr. 
Blackett  spoke  as  groaning  under  the  pitiless  burden  of  recent 
legislation.     Managers  had  his  fullest  sympathy  so  far  as  that 
was  concerned.     ]NTo  one  knew  better  than  Mr.  Blackett  and  him- 
self, for  they  had  both  been  trying  during  the  last  two  or  three 
years  with  others  to  correct  the  errors  that  had  been  perpetrated 
by  the  Home  Office.     He  did  not  wish  to  dwell  upon  the  point, 
but  when  he  told  them  that  probably  four  out  of  every  five  clauses 
of  the  Coal  Mines  Act  of  1911  required  amending  in  some  shape 
or  form  between  its  introduction  and  passing,  they  would  under- 
stand what  he  meant.     They  had  now  the  General  Regulations, 
which  were  in  very  much  the  same  condition  as  the  Act  was  when 
originally  put  before  them.      They  were  full  of  clauses  which 
required  most  careful  and  serious  attention,  and  some  of  them, 
he  thought,  were  deadly  in  their  consequences.     One,  to  which 
Mr.  Blackett  had  alluded,  was  with  respect  to  the  provision  of 
permanent  stoppings,  and  he  (Mr.  Weeks)  knew  of  nothing  in 
his  experience  that  he  would  consider  more  dangerous — assuming 
their  provision  was  practical— than  that  proposal.     It  was  to  be 
hoped  that  when  the  matter  came  before  an  umpire,  as  would 
be  the  case— because  he  could  not  understand  any  mining  man 
possibly  agreeing  that  such  a  clause  was  desirable— this  defect 
would  be  remedied.     He  remembered  a  case  some  49  years  ago  in 
his  own  experience  when  instead  of  six  or  seven  men  being  lost 
thirty  or  forty  would  have  probably  perished  if  such  permanent 
stoppings  had  been  put  in.      There  were  several  other  points 
which  were  ill  conceived,  and  which  he  hoped  that  the  members 
would  strongly  resist,  and  that  they  would  be  able  to  divest  such 
crude  legislation  of  much,  if  not  all,  of  its  baneful  effect. 
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In  conclusion,  be  believed  thai  all  Mr.  Blackett'a  remarks 
tended  in  the  direction  of  greater  safety,  which  was  the  *ei  ■ 
object  thai  they  were  there  to  further  and  promote  to  the  be%1  oJ 
their  ability,  and  be  bad  the  greatest  possible  pleasure  as  a  Pa  ~- 
President  of  the  Institute,  in  moving  a  vote  of  thank-  bo  Mi. 
Blackett  for  hia  Address. 

Mr.  J.  H.  Merivale  (Acklington)  said  that  as  the  only  other 
Paat-Presidenl  present,  he  rose  with  great  pleasure  to  second 
Mr.  Weeks's  proposal.  He  congratulated  Mr.  Blackett,  not  only 
on  liis  Address,  but  on  his  having  revived  a  very  good  old  custom, 
which  had  fallen  rather  into  disuse  lately,  no  doubt  on  account  oi 
the  modest}'  of  the  gentlemen  who  had  preceded  him  in  the 
Presidential  chair. 

The  vote  of  thanks  was  enthusiastically  accorded. 

Prof.  Henry  Louis  (Armstrong  College,  Newcastle-upon- 
Tyne)  said  that  he  had  followed  the  Address  with  the  greatest 
interest,  and  must  express  his  admiration  for  the  clear  and 
emphatic  way  in  which  Mr.  Blackett  had  put  his  points,  with  the 
great  majority  of  which  he  was  in  thorough  accord.  He  noted 
that  Mr.  Blackett  held  that  the  proper  attitude  of  the  coal-mining 
industry  at  the  present  moment  was  to  sit  in  dust  and  ashes,  and 
however  right  that  might  be  metaphorically,  possibly  something 
might  be  said  about  the  question  from  the  more  practical  point  of 
view.  He  was  not  altogether  a  believer  in  the  idea  that  ashes 
from  boiler-flues  were  the  best  material  to  use  for  dusting  the 
coal-mine.  They  possessed  certain  defined  advantages,  among 
them  being  that  they  were  particles  of  inorganic  material,  more 
or  less  rounded  by  the  action  of  the  flame,  and  therefore  there  was 
much  less  risk  of  danger  to  the  lungs  of  the  men  than  when  they 
used  dust  that  had  been  ground  and  possessed  sharp  angles.  On 
the  other  hand,  he  did  not  think  that  from  the  chemical  point  of 
view  a  boiler-ash  was  the  best  material,  because  he  bad  great 
belief  in  the  action  of  dust  as  a  heat-absorber  in  checking  coal- 
dust  explosions.  Heat  absorption  could  be  very  materially  pro- 
moted by  using  a  material  which  contained  water  in  the  form  of 
hydrates,  say  a  shale  consisting  of  bydrated  silicate  of  alumina. 
When  such  a  silicate  was  heated  to  a  sufficient  temperature,  and 
was  split  up,  all  the  water  was  vaporized,  and  a  great  deal  of 
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heat  absorbed  thereby,  and  thus  a.  high  cooling  efficiency  was 
obtained.     He  had  put  forward  a  suggestion  which  he  believed 
to  be  perfectly  sound — that  in  districts  where  there  were  large 
deposits  of  crude  gypsum,  this  material  when  finely  ground  would 
probably  make  the  best  dust  for  quenching  an  explosion,  because 
gypsum  contained  a  considerable  amount  of  water  of  hydration, 
which  came  off  at  a  very  low  temperature.    The  material  of  which 
he  was  speaking  was  practically  worthless :  it  was  a  bye-product, 
there  were  huge  mountains  of  it  in  various  parts  of  England,  and 
he  thought  that  it  could  be  used  with  great  advantage.     There 
was  one  point  which  he  was  surprised  that  Mr.  Blackett  had  not 
mentioned,  and  that  was  the  great  success  which  appeared  to  have 
attended  the  recent  Belgian  experiments  in  what  was  called  "ex- 
ternal stemming."    In  Belgium  experiments  had  been  tried  most 
successfully  by  (so  to  speak)  prolonging  the  stemming  in  a  shot- 
hole  by  a  pile  of  dust  outside  it.     The  shot  when  fired  blew  this 
dust  into  the  air,  thus  producing  a  cloud  of  inert  dust  which  was 
m  the  best  possible  position  for  quenching  the  flame  and  stopping 
an   explosion   at  the  outset,    and   this   was   undoubtedly  in  his 
opinion  the  right  way  to  prevent  a  coal-dust  explosion.     He  saw 
by  a   recent   notice   that  these   Belgian   experiments   had   been 
repeated    in    Austria,    and    were    spoken    of    as    being    highly 
successful.   He  only  hoped  that  this,  which  appeared  to  him  one  of 
the  most  promising  lines  of  investigation,  would  not  be  neglected 
m  this  country.     Obviously  it  was  not  everybody  who  would  be 
in  a  position  to  use  boiler-flue  ashes ;  it  was  only  those  people  who 
were  fortunate  enough  to  have  a  very  large  colliery  consumption, 
or  a  very  dirty  coal,  who  could  have  sufficient  flue-ashes  for  the 
purpose,  and  necessarily  it  must  only  be  an  ash  which  did  not 
clinker,   so  that  he  was  not  altogether  enamoured  of  the  idea 
of  using  ashes  when  other  materials,  which,  from  a  chemical  point 
of  view,  were  more  suitable,  were  available. 

There  was  a  point  in  Mr.  Blackett's  Address  that  he  would 
like  to  criticize,  and  that  was  the  definition  of  a  coal-dust 
explosion  as  "  combustion  pure  and  simple."  They  knew  from 
what  had  transpired  quite  recently  that  they  had  to  be  very 
careful  in  distinguishing  between  inflammation  and  explosion, 
and  he  would  submit  that  in  the  case  of  coal-dust  in  air  they 
had  a  true  explosion.  So  far  as  he  could  follow  it,  the  action 
commenced    with    combustion    (inflammation),    the    velocity    of 
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which  proceeded  with  increasing  rapidity  until  it  reached  a 
true  explosion.  He  would  probably  he  challenged,  in  making 
that  statement,  to  explain  what  lie  infant  by  "  explosion,"  and 
would  therefore  say  that  his  definition  of  an  explosion,  whether 
of  dust  or  of  gas  (one  which  he  believed  they  would  find  accepted 
by  high  scientific  authority),  was  "a  self-propagating  ignition, 
propagated  with  a  velocity  which  was  approximately  that  of 
sound  in  air."  If  that  were  accepted  as  a  proper  definition,  he 
thought  that  it  was  undeniable  that  the  inflammation  of  dust 
in  air — given  sufficient  length  to  travel — ended  ultimately  in  a 
true  explosion. 

Mr.  Blackett  had  raised  a  number  of  interesting  points,  one  of 
them  being  that  of  the  danger  produced  by  the  "thickening," 
as  he  called  it,  of  oxygen  in  front  of  a  dust  explosion.  He 
(Prof.  Louis)  did  not  think  that  anyone  doubted  the  fact  that 
when  there  was  an  excess  of  oxygen,  a  dust  explosion  was  more 
likely  to  take  place  than  when  there  was  a  deficiency  of  oxygen. 
What,  then,  were  they  to  say  of  the  recent  action  of  the  Govern- 
ment in  passing,  or  in  making  it  easy  to  pass,  explosives  as 
"  safety  "  explosives  that  contained  an  over-balance  of  oxygen  ? 
Many  of  them  actually  gave  out  free  oxygen  into  the  air  when 
they  were  exploded,  as  had  been  shown  quite  recently  by  Prof. 
Yivian  B.  Lewes  in  his  admirable  paper  upon  "The  Testing  of 
Safety  Explosives,"  read  recently  (April  2nd,  1913)  before  the 
Royal  Society  of  Arts,  which  he  (Prof.  Louis)  cordially  recom- 
mended to  the  attention  of  the  members. 

He  begged  to  remind  the  members  that  he  had  laid  stress 
upon  the  few  points  on  which  he  ventured  to  differ  from  Mr. 
Blackett,  and  had  passed  over  the  many  in  which  he  was  in 
entire  accord  with  him. 

Prof.  P.  Phillips  Bedson  (Armstrong  College,  Newcastle- 
upon-Tyne)  said  that  he  would  like  to  associate  himself  with 
Prof.  Louis  on  the  point  that  he  had  raised  respecting  the  com- 
position of  the  dust  used  in  the  form  of  stone-dust.  He  quite 
agreed  with  him  that  it  would  be  advisable  to  use  a  dust  which 
would  take  up  the  heat,  as  certain  shale-dusts  readily  do,  and 
these  owed  their  facility  in  that  respect  to  the  fact  that  they 
contained  hydrated  compounds  which  were  more  or  less  readily 
dehydrated  by  heat.  In  that  connexion  he  would  suggest 
another  form   of  dust,    a   plentiful   supply   of  which   could   be 
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obtained  in  this  district,  namely,  Chance  Mud,  which  was  a  bye- 
product  in  the  recovery  of  sulphur  from  the  alkali  waste.  When 
this  mud  was  dried,  it  formed  an  impalpable  powder,  which 
would  readily  mix  with  coal-dust.  Tins  nyid  consisted  essen- 
tially of  calcium  carbonate,  which  when  decomposed  by  heat 
yielded  lime |  and  carbon  dioxide,  and  this  latter,  as  was  well 
known  would  tend  to  .top  or  reduce  the  inflammation  of  coal- 
dust.  In  the  speaker's  opinion,  dried  Chance  mud  would  form 
a  very  suitable  material  to  serve  as  a  stone-dust 

snP1lhere  WT  ^f lV  °Uly  °"e  °tller  P°int  (m  wM<*  ^  wished  to 
speak,  namely,  the  question  of  the  "thickening"  of  oxygen     Of 

course,  it  did  seem  reasonable  to  assume  that  the  "thicker"  the 
oxygen  the  purer  it  would  be.  and  the  more  rapid  and  the  more 
complete  would  be  the  combustion  after  it  had  once  commenced 
-in  other  words,  the  more  complete  the  oxidation.     In  this  con 
nexion  he  would  cite  an  experiment,  which  appeared  to  lead  to 
the   opposite   opinion,    namely,    that   diluted   oxygen    was   more 
active  than  pure  oxygen   itself.        If  yellow   phosphorus   were 
Placed   in   pure   oxygen,    it   ceased   to   emit    the   phosphorescent 
gh      hat   it   emitted   in  ordinal,-  air.        This  phosphorescence 
was  brought  about  by  the  oxidation  of  the  phosphorus,  vet  it 
was  inhibited  m  pure  oxygen,  but  not  by  air.  b  which  oxygen 
was   diluted  by  the   inactive   nitrogen.      Further,    whilst   phos 
phorus  in  oxygen  at  ordinary  atmospheric  pressure  did  not  give 
out   light,    it   became  gradually   luminous  as  the   pressure  was 
reduced  and  was  very  distinctly  luminous  under  a  pressure  of 
about  a  fifth  of  an  atmosphere.     Thus  it  was  evident  that  phos- 
phorus was  less  readily  attacked  by  pure  oxygen,  that  is.  by  the 
thicker     oxygen,  than  when  the  oxygen  was  attenuated,  either 
...v  reduced  pressure  or  by  the  admixture  with  it  of  an  inactive 
gas  such  as  nitrogen. 

Mr  J  W  Fevar  (Eastwood  Collieries,  near  Nottingham)  re- 
marked that  he  had  considerable  hesitation  in  saying  anything 
on  the  subject  m  view  of  the  weight  of  scientific  opinion  present 
m  the  room,  but  would  call  att,  ntion  to  the  practical  side  of  the 
question,  namely  the  amount  of  dust  which  should  be  used  in 
order  to  make  a  pit  safe.  A  month  or  two  ago  he  had  attended  a 
eture  given  by  Dr.  W.  E.  Garforth.  who  stated-and  he 
thought  that  he  had  done  so  several  times-that,  in  order  to 
make  a  pit  thoroughly  safe,  the  proportion  of  stone-dust  to  coal 
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dust  should  be  something  Like  14  to  1.  He  (Mr.  Fryar)  would 
like  to  ask  Mr.  Blackett,  and  also  some  of  the  experts,  including 
Dr.  Garforth  himself,  whether  thai  percentage  of  14  to  1  wa-  al 
all  necessary.  From  other  information,  and  according  to  some 
good  authorities,  a  percentage  of  about  2  to  1,  namely,  about  66 
per  cent.,  made  a  pit  safe  under  all  ordinary  conditions;  in  fact, 
many  people  thought  that  a  percentage  of  1  to  1,  or  50  per  cent., 
would  prevent  the  initiation  of  an  explosion.  It  appeared  to  him 
that  if  colliery  managers  once  became  assured  that  stone-dust 
was  easy  of  application  in  practice,  and  not  at  all  costly,  there 
would  be  very  much  more  of  it  used  than  was  the  case  at  the 
present  time. 

Mr.  R.  R.  Blair  (Whitehaven)  said  that  he  would  like  to 
criticize  one  point,  to  the  effect  that  once  the  stone-dust  was  put 
down  in  the  main  road  it  was  practically  unnecessary  to  remove 
it.  It  seemed  to  him,  judging  from  the  condition  of  certain  pits 
which  he  had  known  in  the  past,  that  coal-dust  was  always  being 
deposited,  and  that,  even  if  90  per  cent,  of  stone-dust  were  put 
down  to  commence  with,  a  certain  percentage  of  coal-dust  would 
ultimately  be  added,  which  would  make  the  mixture  explosive, 
and  might  propagate  an  explosion.  He  would  like  to  suggest 
that  perhaps  it  would  be  necessary  sometimes  to  remove  the  coal- 
dust  and  redistribute  the  stone-dust. 

Mr.  William  Severs  (Beamish)  said  that  he  quite  agreed 
with  most  of  what  Mr.  Blackett  had  said,  although  there 
were  some  points  upon  which  he  differed.  He  had  for  some  time 
tried  the  application  of  flue-dust  in  one  of  his  dustiest  pits,  but 
notwithstanding  the  fact  that  the  desired  grey  colour  was  ob- 
tained at  first,  in  a  very  short  time  he  found  that  the  mixture 
became  covered  again  with  coal-dust  and  was  as  black  as  it  had 
been  before.  It  seemed  to  him  that  he  would  have  to  apply  the 
flue-dust  from  time  to  time,  in  order  to  maintain  the  proportions 
necessary  to  prevent  an  explosion.  He  had  at  the  same  time  col- 
lected all  the  coal-dust,  put  it  into  tubs,  and  sent  it  to  bank 
before  applying  the  flue-dust.  A  good  deal  of  the  flue-dust 
had  been  applied  wet,  and  he  thought  that  this  had  pre- 
vented, where  it  had  been  put  on  to  the  sides  of  the  roads,  the 
coal  sides  from  falling  on  to  the  travelling  roads  and  being 
ground  up  under  the  feet  of  the  men,  and  afterwards  being  dis- 
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persed  into  the  air.  In  that  case  it  would  have  been  really  pure 
coal-dust,  whereas  at  the  present  time  it  was  mixed  with  the 
particles  of  stone-dust,  or  with  the  dust  from  the  boiler-flues. 
He  was  not  sufficiently  conversant  with  the  character  of  the 
dust  that  he  had  used  to  know  whether  it  was  a  better  or  a 
worse  dust  than  that  which  Prof.  Louis  had  just  mentioned ;  at 
the  same  time,  he  thought  that  the  specific  gravity  of  his  dust  was 
less  than  that  of  the  stone-dust  mentioned,  and  would  be  more 
readily  raised  in  the  air  in  case  of  any  disturbance  caused  by  a 
shot.  He  believed  that  the  surface  of  the  flue-dust  was  more 
likely  to  be  greater,  on  account  of  its  flocculent  character,  than 
that  of  the  ground  dust  obtained  from  ordinary  shale.  Apart 
from  that,  flue-dust  did  not  require  any  grinding ;  they  got  it 
for  nothing,  and  had  to  get  rid  of  it  somehow.  With  regard  to 
the  use  of  the  hygrometer,  he  thought  that  it  was  just  possible 
that  the  instrument  might  be  of  service ;  at  any  rate  it  did  let 
them  know  when  the  air  entering  a  mine  was  likely  to  take  up 
moisture  from  the  sides  or  from  the  dust  that  was  lying  about, 
as  well  as  when  it  was  likely  to  deposit  moisture. 

He  had  often  wondered  whether  the  pressure  of  the  air  was 
likely  to  have  any  influence  upon  an  explosion.  For  instance, 
it  was  fairly  well  known  that  certain  proportions  of  air  and  gas 
at  ordinary  atmospheric  pressure  would  not  form  an  explosive 
mixture,  but  that  if  the  atmospheric  pressure  were  doubled, 
a  very  explosive  mixture  was  the  result.  If  such  were  the 
case  (and  he  had  no  doubt  that  it  was  so),  then  it  seemed  to  him 
that  pressure,  which  Mr.  Blackett  said  occurred  between  the  in- 
ertia of  the  air  in  front  and  the  pressure  of  the  explosive  behind, 
had  a  great  deal  to  do  with  the  explosive  condition  of  the  dust.  In 
providing  stoppings  such  as  were  suggested  in  the  Home  Office 
Regulations,  the  pressure  would  be  so  increased  that  when  an 
explosion  occurred,  it  would  be  most  disastrous  in  the  pit.  He 
quite  agreed  with  Mr.  Blackett  that  the  provision  was  likely  to 
do  a  great  deal  more  harm  than  good. 

Mr.  Maek  Ford  (Washington)  said  that  he  had  found  that 
shale-dust  had  a  very  much  better  sweeping  action  than  flue-dust. 
The  shale-dust  might  be  a  little  heavier,  but  it  got  into  the 
crevices  and  lay  on  the  sides.  It  displaced  coal-dust  very  much 
better  than  flue-dust  would,  and  he  thought  from  that  point  of 
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view  thai  it  was  an  advantage  to  use  shale-dust.  Like  a  previous 
speaker,  lie  fell  thai  ii  would  be  an  advantage  to  know  what 
percentage  of  stone-dusl  was  required  for  Bafety.  For  instance, 
an  intake  from  a  downcasl  shafl  where  ao  traffic  occurred  might 

be  stone-dusted,  and  two  hours  alter  winding  commenced  a 
deposit  would  be  found  on  the  top,  so  much  so  indeed  thai  one's 
name  could  be  written  on  it.  Even  if  there  were  100  parts  of 
stone-dust  to  1  of  coal-dust,  was  the  mine  safe  even  then!"  Did 
Dr.  Garforth's  percentage  of  14  to  1  mean  thai  the  stone-dusl  had 
to  be  intimately  mixed  with  the  coal-dust  ?  Any  information  that 
colliery  managers  could  obtain  on  that  point  would  greatly  calm 
their  fears  as  to  what  might  happen.  It  would  be  of  great 
advantage  if  the  experiments  at  Eskmeals  could  be  extended  and 
means  devised  whereby  a  colliery  manager  could  test  his  own 
dust  on  the  spot,  and  in  that  way  find  out  whether  he  ought  to 
stone-dust  at  stated  periods,  say  at  a  certain  interval  for  the 
shaft-siding,  another  for  the  engine-plane,  and  another  for  way- 
ends,  where  there  were  generally  extra  accumulations  of  coal- 
dust. 

Mr.  C.  C.  Leach  (Seghill)  said  that  some  pits  were  naturally 
stone-dusty:  where  there  was  a  soft  fire-clay  bottom,  which 
became  cut  up  by  everyone  who  went  in-bye,  such  a  seam  might 
have  a  great  excess  of  stone-dust. 

He  would  like  Mr.  Blackett  to  give  them  a  rough  idea  of  the 
number  of  people  who  had  been  found  alive  and  well  after  explo- 
sions owing  to  the  stoppings  and  air-crossings  having  been  blown 
out.  Probably  no  one  had  investigated  so  many  explosions  as 
Mr.  Blackett. 

Mr.  E.  A.  Leyboubxe  (Gateshead)  asked  what  information 
led  the  Home  Office  to  lay  down  a  law  which  demanded  that  the 
construction  of  stoppings  should  be  of  such  large  dimensions. 

The  President  (Mr.  W.  C.  Blackett)  gratefully  acknowl- 
edged the  vote  of  thanks  accorded  to  him  by  the  members,  and 
the  courtesy  so  many  had  shown  him  by  their  attendance  that 
day.  His  reply  to  the  points  raised  in  the  discussion  on  his 
address  would  be  very  brief. 

If  Dr.  Harger  would  more  carefully  and  patiently  consider 
the  objection  that  he  (Mr.  Blackett)  had  raised  to  the  proposed 
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diminution  of  the  oxygen  supply,  it  would  be  found  that  there 
was  no  conflict  between  him  and  the  experts  that  a  diminished 
weight  of  oxygen  could  be  safely  breathed  at  each  inhalation. 
It  would  be  foolish  for  him  to  question  that  statement  in  the  face 
of  facts.  What  he  contended  was  that  mere  short  periods  of 
experiment  were  not  sufficient  to  satisfy  him,  and  would  not  be 
sufficient  to  satisfy  the  miners  of  this  country,  that  an  entirely 
new  composition  of  air,  containing  25  per  cent,  (that  was,  82A 
instead  of  66)  more  nitrogen,  could  be  breathed  for  many  hours 
daily  without  injury  to  health  in  the  long  run. 

It  was  quite  evident  that  to  breathe  17|  molecules  of  oxygen 
when  they  were  mixed  with  66  of  nitrogen  (ordinary  atmosphere) 
was  quite  healthy,  especially  if  one  had  been  born  and  bred  to  it ; 
but  it  was  not  evident,  and  almost  impossible  to  prove  in  practice, 
that  it  was  healthy  to  breathe  17h  of  oxygen  when  mixed  with 
82  i  of  nitrogen  over  long  periods  and  day  after  day.  Xeither 
Dr.  Haldane  nor  any  of  the  other  great  authorities  had  ever  been 
able  to  prove  that,  and  short  of  that  proof  mining  men  could  not 
be  satisfied.  It  might  as  well  be  asserted  that  the  same  quantities 
of  whisky  drunk  in  full  glasses  of  water  would  have  exactly  the 
same  effect  physiologically  as  if  drunk  in  glasses  only  three 
parts  filled. 

In  answer  to  Prof.  Louis,  it  was  to  be  observed  that  while  there 
were  undoubtedly  different  phases  of  combustion  in  a  colliery 
explosion,  none  could  be  carried  right  outside  of  that  term.  The 
inflammatory  or  initial  phase  was  chiefly  distinguished  by  the 
burning  of  the  volatile  compounds,  and  the  more  violent  phase 
by  the  burning  of  the  coal-dust  in  its  complete  state  with  its 
carbon.  He  had  certainly  intended  to  include  the  method 
named  by  Prof.  Louis  of  covering  a  shot-hole,  if  possible,  with 
stone-dust,  when  he  spoke  of  "wetting"  the  "surroundings  of  a 
shot  by  means  of  incombustible  dust." 

He  could  not  quite  follow  the  analogy  drawn  by  Prof.  Bedson 
between  the  effect  of  oxygen  on  phosphorescence  and  on  coal- 
dust.  Other  considerations  here  seemed  to  require  bringing  in ; 
but  he  woitld  not  venture  to  argue  with  Prof.  Bedson  on  a  chem- 
ical point.  In  any  case  the  fact  remained,  that  the  greater  the 
density  of  air  when  mixed  with  coal-dust,  the  greater  was  the 
violence ;  while,  with  air  in  a  liquid  form,  coal-dust  would  act 
as  an  ordinary  explosive  under  the  blow  of  a  detonator. 


DISCI  SSION — COMBUSTION  OF  OXYGEN  .VXD  COAL-IM  >  I    IN  MINI 5S. 

Mr.  Frj'ar  must  have  been  mistaken  about  1  lie  14-to-l  propor- 
tion of  incombustible  dust.  Such  a  quantity  was  ridiculous,  and 
the  proportions  of  50  to  (JO  per  cent,  as  named  by  Dr.  Haldane 
and  by  Mr.  Fryar  himself  were  much  nearer  the  mark. 

Mr.  K.  11.  Blair  must,  of  course,  take  the  remark  as  to  the 
subsequent  removal  of  stone-dust  by  vacuum-cleaners,  etc.,  in  a 
commonsense  way.  Naturally  there  might  arrive  a  time  when 
the  total  amount  of  dust  in  places  became  so  thick  upon 
the  floor  as  to  be  a  nuisance,  and  have  to  be  removed  in 
the  usual  manner.  In  case  of  doubt,  the  way  to  settle  whether 
the  mixture  had  become  dangerous  would  be  by  analysis,  or 
perhaps  by  washing. 

Mr.  Mark  Ford  had  found  the  heavier  stone-dust  to  be  a 
better  "  brush  "  than  the  lighter  flue-dust;  but  the  latter  would 
act  more  quickly  as  a  quencher,  because  it  would  rise  more 
quickly  into  the  air. 

He  questioned  whether  Mr.  William  Severs  was  doing  wisely 
in  actually  wetting  his  stone-dust,  because  then  it  might  cake. 
While,  however,  slightly  damp,  but  still  flocculent,  it  sometimes 
stuck  better  to  the  sides  than  when  applied  bone  dry ;  but  such 
moisture  was  only  useful  in  a  mechanical  sort  of  way,  and  it 
would  be  a  disadvantage  if  the  moistening  were  carried  so  far  as 
to  prevent  the  dust  from  rising  quickly  on  disturbance.  In  any 
case,  it  very  soon  reached  the  same  state  of  dryness  a&  that  of 
the  air-current,  but  it  should  not  be  allowed  to  cake.  Flue-dust 
would  not  cake  like  shale-dust,  which  must  remain  dry.  In  a 
pit  which  was  moist  of  air  in  the  summer  and  dry  in  winter, 
shale-dust  would  compare  badly  with  flue-dust  in  this  respect. 

Mr.  Severs  was  undoubtedly  right  in  pointing  out  the  general 
use  of  a  hygrometer,  but  that  did  not  supply  an  answer  to  his 
question,  and  one  of  great  personal  interest  to  managers,  on 
the  practical  use  of  its  daily  or  periodical  examination  under  the 
new  Coal  Mines  Act  and  regulations. 

He  could  not  at  present  with  propriety  attempt  to  answer 
individually  some  of  the  other  questions,  being  a  member  of  the 
Home  Office  Experimental  Committee.  Reports  were,  however, 
in  course  of  preparation  and  publication,  which  would  perhaps 
provide  an  answer.     They  must  therefore  wait  and  see. 


Mr.  T.  A.  Saint's  paper  upon  "  The  Lighting  Efficiency  of 
Safety-lamps  "  was  taken  as  read,  as  follows:  — 
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THE  LIGHTING  EFFICIENCY  OF  SAFETY-LAMPS. 


By  T.  A.  SAINT,  B.Sc. 


Introduction. — The  object  of  this  paper  was  the  investigation 
of  the  lighting  efficiency  of  safety-lamps  of  standard  patterns, 
and  the  following  were  the  conditions  under  which  the  various 
tests  were  made: — The  room  in  which  the  candle-power  was 
measured  was  very  similar  to  a  heading  in  a  mine,  and  was 
about  6  feet  in  height  and  breadth,  and  60  feet  in  length.  One 
end  remained  entirely  open,  and  at  the  other  a  window  was  kept 
slightly  ajar,  in  order  to  maintain  a  through  draught  of  air.  The 
temperature  was  about  46°  Fahr.,  and  remained  more  or  less 
constant  throughout  the  whole  of  each  experiment.  The  photo- 
meter was  placed  at  the  window  end  of  the  room,  as  if  at  the 
coal-face.  The  conditions,  therefore,  were  almost  the  same  as 
would  be  met  with  in  a  mine.  The  photometer  used  was  a  stand- 
ard form  known  as  the  "Flicker,"  and  consists  of  a  scale,  along 
which  both  the  lamp  to  be  tested  and  the  photometer  slide.  The 
standard  lamp  or  candle  remains  fixed  at  one  end  of  the  scale, 
the  support  holding  the  lamp  to  be  tested  being  placed  on  the 
other  side  of  the  photometer,  and  moved  by  a  handle  towards  or 
away  from  it  as  may  be  required,  until  the  light  on  the  one  side 
balances  that  on  the  other.  When  this  has  been  brought  about, 
the  flickering  hitherto  seen  in  the  telescope  of  the  photometer 
disappears.  The  complete  apparatus  is  shown  in  the  figure  in 
the  text. 

The  distances  of  the  two  lamps  from  the  photometer  are  now 
measured.  Let  d  be  the  distance  of  the  standard  lamp  or  candle, 
and  dx  the  distance  of  the  lamp  to  be  tested  ;  then  the  candle- 
power  of  the  lamp  to  be  tested  in  relation  to  the  candle-power  of 
the  standard  lamp  or  candle  is  djds, 

A  240-volt  8-candle-power  incandescent  lamp  was  used  as 
the  standard,  but  this  was  of  too  high  a  candle-power  for  com- 
parison with  that  of  a  safety-lamp ;  a  resistance  was  accordingly 
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introduced  into  the  circuit,  and  a  voltmeter  inserted  across  the 
terminals  of  the  Lamp,  by  means  of  which  the  candle-power  of 
the  standard  could  be  accurately  regulated  (as  shown  in  Fig.  1, 
Plate  X.). 

During  the  tests,  before  each  reading  was  taken,  the  voltage 
was  carefully  adjusted,  so  thai  the  candle-power  remained  con- 
stanl  throughout.  The  standard  lamp  was  tirst  tested  against  a 
Board-of-Trade  standard  candle,  which  burnt  at  the  rate  of  120 
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Apparatus  for  testing  the  Lighting  Efficiency  of  Safety-Lamps. 

grains  per  hour,  as  ascertained  by  careful  tests.  The  candle- 
power  of  the  standard  lamp  proved  to  be  169;  it  was  kept 
constant  at  this  for  all  the  tests,  and  checked  daily. 

Lamps  Tested.  The  lamps  tested  were  (1)  the  Small  Donald, 
(2)  the  older  type  of  Small  Donald,  (3)  the  Large  Donald,  (4)  the 
Marsaut,  (5)  rhe  Mueseler,  ((!)  the  1);iyy.  (7)  the  Stephenson  or 
"Greordie,"  (8)  the  Clanny,  (9)  the  Scottish  Davy,  (10)  the  Deflec- 
tor, (11)  the  R6utledge-&-Johnson,  (12)  the  Wolf,  and  (13)  the 
Protector. 


Illuminants.      In  Lamps  INTos.  1  to  11  oil  was  used,  but  in  Nos. 
12  and  13  spirit  was  employed. 
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Oils. — Five  different  blends  of  oil  were  used,  the  particulars 
of  which  are  given  in  Table  I. 

Table  I. — Particulars  of  Oils  used  in  the  Experiments. 


Description 
of  Oil  used. 

Specific  Gravity. 

Composition : 

Cost  per 
Gallon. 

Mineral. 

Vegetable. 

No.  1 
2 

',',     3 
„     4 
„     5 

0  820 
0-841 
0-844 
0  865 
0-889 

Per  cent. 

100 

70 

50 

30 

0 

Per  cent. 

0 

30 

50 

70 

100 

s.        d. 

0  9 

1  6 

1  9 

2  3 
2      9 

No.  1  or  colza  oil  is  very  mobile,  and  when  it  has  burnt  for  a 
short  time  becomes  exceedingly  hot ;  after  about  two  hours  the 
oil- vessel  can  hardly  be  touched.  If  mixed  with  a  vegetable  oil, 
the  heat  generated  during  combustion  decreases  as  the  propor- 
tion of  vegetable  oil  increases.  The  residues  of  the  oils  were 
tested  after  the  experiments,  and  were  found  to  be  of  the  same 
composition  as  before,  showing  that  the  mineral  and  vegetable 
constituents  burn  at  the  same  rate. 

Spirit. — Benzine  of  a  specific  gravity  of  0'765  was  used,  its 
cost  being  Is.  per  gallon. 

Wicks  Used  with  the  Different  Oils. — With  No.  1  oil,  the  spec- 
ific gravity  of  which  was  0-S2,  the  wicks  used  were  of  the  ordinary 
flat  and  round  types.  The  flat  wick  was  sewn  up  the  centre,  and 
was  compact  in  texture,  which  prevented  a  very  rapid  absorption 
of  oil;  whilst  the  round  wick  was  of  a  ropy  nature.  The  wicks 
had  to  be  attended  to  almost  every  five  minutes  for  about  the  first 
two  hours  of  the  test,  as  the  oil  is  so  mobile  that  the  flame  flared 
up  repeatedly.  After  two  hours  the  oil  and  vessel  become  very 
hot  and  the  flame  remains  steady.  With  Nos.  2,  3,  4,  and  5  oils,  a 
hollow  wick  was  used,  which  could  be  made  to  serve  either  as  a 
flat  or  as  a  round  wick.  Thus  an  absolutely  accurate  comparison 
cannot  be  made  between  the  first  oil  and  the  others,  on  account 
of  the  different  types  of  wick  used. 

The  size  of  the  flame  was  the  largest  possible  that  could  be 
used  without  causing  the  gauzes  to  be  smoked.  With  No.  1  oil 
it  was  very  difficult  to  adjust  the  flame  during  the  first  two  hours, 
as  it  was  continually  flaring  up,  but  with  the  others  this  difficulty 
was  not  encountered. 
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A  series  of  lots  were  made  <>n  two  Donald  lamps  with  wicks 
of  (littti'ciii  widths,  in  oidcr  l<»  determine  tin-  influence  of  the 
width  of  the  wick. 

The  candle-power  was  taken  both  with  the  wick  on  the  flat  and 
with  the  wick  mi  the  edge  in  the  case  of  the  Hat  wii  ks. 

Tests. — The  tests  were  carried  nut  over  a  period  of  LO  bours, 

the  first  set  being  conducted  On  Nos.  1  and  •'!  Lamps.  No.  I  oil  was 
burnt,  and  a  different  wick  was  used  in  each  Lamp  on  three  con- 
secutive days,  the  width  of  the  wicks  used  being  '.,  ,',;,  and  I  iich 
respectively.  The  two  lamps  were  lit  at  II)  a.m.,  when  the  first 
readings  on  the  photometer  were  taken.  They  were  then  hung  up 
so  as  to  gel  the  lull  benefit  of  the  through  draught,  the  idea 
being-  to  assimilate  the  conditions  to  the  method  adopted  by  the 
miners,  who  hang  their  lamps  on  a  pit-prop.  The  wicks  were 
regulated  from  time  to  time,  in  order  to  keep  the  consumption 
of  the  oil  as  regular  as  possible. 

At  the  end  of  two  hours,  namely,  at  12  o'clock,  the  readings 
were  again  taken,  and  repeated  every  two  hours  until  8  p.m. 
Throughout  the  course  of  the  day  the  candle-power  of  the  standard 
candle  was  tested,  and  the  candle-power  of  the  safety-lamps  was 
calculated  from  it.  The  candle-powers  during  the  10  hours  were 
then  plotted  graphically  against  time.  The  results  of  the  tests 
are  embodied  in  Tables  III.,  IV.,  and  V.  (Appendix),  and  the 
curves  of  candle-power  are  shown  in  Figs.  2  and  3  (Plate  X.). 

The  next  tests  were  conducted  on  Nos.  2  and  4  to  11  lamps, 
with  No.  1  oil,  the  wicks  varying  with  the  lamps.  The  results 
are  given  in  Table  VI.  (Appendix),  and  the  curves  of  candle- 
power  are  shown  in  Fig.  4  (Plate  X.). 

Tests  were  now  carried  out  on  Nos.  2,  4,  6,  and  8  lamps,  with 
Nos.  2,  3,  4,  and  5  oils,  the  same  width  of  wick  in  each  lamp  being 
used  as  in  the  tests  with  No.  1  oil.      Tables  VII.,  VIII.,  IX.,  and 

X.  (Appendix)  give  the  respective  results,  and  the  curves  of 
candle-power  are  shown  in  Figs.  5,  6,  7,  and  8  (Plate  X.). 

The  remaining  tests  of  candle-power  were  conducted  on  Nos. 
12  and  13  lamps  with  benzine.      The  results  are  given  in  Table 

XI.  (Appendix),  the  curves  of  candle-power  being  shown  in  Fig. 
9  (Plate  X.). 

Consumjrtion  of  Material. — The  oil-vessel  with  its  con- 
tents  was   weighed    before    and    after    each    test,    the    difference 
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giving-  the  consumption  of  oil  during  10  hours.  The  specific 
gravity  of  each  oil  or  spirit,  the  average  candle-power,  the  con- 
sumption of  oil  during  10  hours,  and  the  price  of  oil  per  gallon 
being  known,  the  consumption  of  oil  in  gallons  per  candle- 
power  per  hour,  and  from  this  the  cost  of  1,000  lamps  per  candle- 
power  per  hour,  was  calculated.  Tables  XII.  to  XVIII.  (Appen- 
dix) record  the  various  results  obtained. 

Curves  of  Consumption  and  Candle-power. — Tests  were  now 
carried  out  on  Nos.  2,  4,  G,  and  8  lamps,  in  order  to  ascertain 
whether  or  not  the  curve  of  consumption  was  of  the  same  form 
as  that  of  the  candle-power — that  is,  whether  or  not  the  consump- 
tion varied  with  the  candle-power. 

The  oil-vessels  were  weighed  at  the  beginning  of  the  test,  and 
then  every  hour  afterwards,  so  as  to  calculate  the  consumption  of 
oil  per  hour.  As  the  flame  was  never  extinguished,  the  consump- 
tion went  on  steadily  throughout  the  test.  The  consumption 
varied  as  the  candle-power,  a*!  will  be  seen  by  the  results  recorded 
in  Table  II. 

Table  II.— Coy  sumption  of  Ojl,  in  Grains  per  Hour. 


Hour. 

First 
Second    ... 

Third      

Fourth    ... 

Fifth       

Sixth 
Seventh    .. 

Eighth    

Ninth      

Tenth      

Type  of  Lamp. 

Marcmu              Older  type  of               -p. 
Marsaut.           Smal,  DJ0,nald               Davy. 

Clanny. 

54 
52 
53 
53 
53 
53 
52 
50 
45 
42 

67  57 

68  53 
66                    52 
68                    52 
64                     50 
64                      50 
63                      49 
62                      47 
60                      45 
58                      43 

60 

60 

57 

56 

54 

53* 

53 

53 

5H 
51 

Fig.  10  (Plate  X.)  shows  the  consumption  in  grains  per  hour 
plotted  against  time. 

The  foregoing  experiments  were  conducted,  and  the  results 
obtained  in  the  form  shown,  in  the  hope  that  they  might  prove 
of  use,  as  well  as  of  interest,  to  the  members  of  the  Institute. 
They  were  carried  out  in  Armstrong  College,  Newcastle-upon- 
Tyne,  and  the  writer  takes  this  opportunity  of  expressing  his 
indebtedness  to  Prof.  Henry  Louis  for  advice  and  assistance 
rendered. 
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Appendix. — Results  of  Tests  on  the  Lighting  Efficiency  of  Sakkty-lamps. 

Table  III.  — Comparison  ok  Small  and  Large  Donald  Lamps. 
Size  of  wick,  h  inch  Hat ;  oil  used,  No.  1. 


Time. 

Small  Donald  Lamp. 

Large  Donald  Lump. 

Candle-power 
(wick  on  Hat). 

Candle-power 
(wick  on  edge). 

Candle-power 
(wick  on  Hat). 

Candle-power 
(wick  on  edge) 

0-492 
0  486 
0-484 
0-481 
0-457 
0-438 

10  a.m. 
12  noon. 

2  p.m. 

4  p.m. 

6  p.m. 

8  p.m. 

0-563 

0-559 

0-553 

0-5525 

0-4975 

0-460 

0-5075 

0-5074 

0-5035 

0-5032 

0-459 

0-432 

0-538 

0-5325 

0-529 

0-525 

0-484 

0-469 

Table  IV. — Comparison  of  Small  and  Large  Donald  Lamps. 
Size  of  wick,  T%  inch  flat ;  oil  used,  No.  1. 


Time. 

Small  Donald  Lamp. 

Large  Donald  Lamp. 

Candle-power 
(wick  on  flat). 

0-507 
0-505 
0-508 
0-509 
0-459 
0-4095 

Candle-power 
(wick  on  edge). 

Candle-power 
(wick  on  flat). 

Candle-power 
(wick  on  edge). 

10  a.m. 
12  noon. 

2  p.m. 

4  p.m. 

6  p.m. 

8  p.m. 

0-441 
0-443 
0-446 
0-447 
0-424 
0-392 

0-487 
0486 
0-490 
0-491 
0-453 
0-392 

0-438 

0-442 

0443 

0-444 

0*4026 

0-378 

Table  V.  — Comparison  of  Small  and  Large  Donald  Lamps. 
Size  of  wick,  f  inch  flat ;  oil  used,  No.  1. 


Time. 

Small  Donald  Lamp. 

Large  Donald  Lamp. 

Candle-power 

(wick  on  flat). 

Candle-power 
(wick  on  edge). 

Candle-power 

(wick  on  flat). 

Candle-power 
(wick  on  edge). 

10  a.m. 
12  noon. 

2  p.m. 

4  p.m. 

6  p.m. 

8  p.m. 

0-471 

0-4705 

0-469 

0-466 

0-448 

0-428 

0-461 

0-461 

0-46 

0-459 

0  436 

0-41 

0-467 

0-465 

0-462 

0-46 

0-438 

0-42 

0  453 

0-453 

0-451 

0-45 

0-423 

0-404 
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Table  VI.— Experiments  with  No.  1  Oil. 


Time. 

Marsaut. 

Older  type  of  Small 
Donald. 

Mueseler. 

Davy. 

Stephenson 
jr  "Geordie" 

|-inch  flat  wick. 

|-inch  flat  wick. 

|-inch 
round  wick. 

f-ineh 
round  wick. 

jt-ineh 
round  wick. 

Candle-     : 

Candle- 

Candle- 

Candle- 

power 

power 

power 

power 

Candle- 

Candle- 

Candle- 

(wick  on 

(wick  on 

(wick  on 

(wick  on 

power. 

power. 

power. 

flat). 

edge). 

flat). 

edge). 

10  a.m. 

0-7825 

0-68 

0-505 

0-485 

0-5425 

0-538 

0-46 

12  noon. 

0-775 

0  6725 

0-4925 

0-467 

0-521 

0-525 

0  455 

2  p.m. 

0-75 

0-6675 

0-474 

0-4475 

0-4925 

0-505 

0-428 

4  p.m. 

0-73 

0-6475 

0-454 

0-428 

0-474 

0481 

0-411 

6  p.m. 

0-708 

0-628 

0-422 

0-397 

0-435 

0-461 

0-375 

8  p.m. 

0-66 

0  59 

0-385 

0-371 

0-415 

0-436 

0-357 

Time. 

C'ianny. 

Scottis 

i  Davy.                         Deflector. 

• 

Routledge-& -Johnson. 

i-inch 
round  wick. 

|-inch  flat  wick.                        Fiat  wiek. 

§-inch  flat  wick. 

Candle- 

|      Candle-           Candle- 

Candle- 

Candle- 

Candle- 

Candle- 

power 

power              power 

power 

power 

power 

power. 

(wick  on 

(wick  on         (wick  on 

1     (wick  on 

(wic-k  on 

(wick  on 

flat). 

edge).               flat). 

edge). 

flat). 

edge). 

10  a.m. 

0-775 

0-609 

0577          0-973 

0-948 

0-495 

0-461 

12  noon. 

0-769 

0-59 

0-563         0973 

0-948 

0-494 

0  459 

"2  p.m. 

0-755 

0-577 

0-55            0-973 

0-948 

0-489 

0-455 

4  p.m. 

075 

0  563 

0  538          0-942 

0916 

0-461 

0-414 

6  p.m. 

0-737 

0-525 

0-502         0  929 

0-903 

0-443 

0-408 

8  pm. 

0-718 

0-5 

0-461          0-91 

0-882 

0  42 

0-385 

Table  VII. — Experiments  with  Xo.  2  Oil. 


Time. 

Marsaut. 

Older  type  of  Small 
Donald. 

Davy. 

Clanny. 

|-inch  flat  wick. 

1-inch  flat  wick. 

|-inch 
round  wick. 

i-inch 
round  wick. 

Candle-power  Candle-power 
(wick  on  flat),  j(wickonedge). 

Candle-power 
(wick  on  flat). 

Candle-power 
(wick  on  edge)' 

Candle-power. 

Candle-power. 

10  a.m. 
12  noon 

2  p.m. 

4  p.m. 

6  p.m. 

8  p.m. 

0-773 

0-76 

0-75 

0-718 

0-68 

0-652 

0-73 

0-718 

0-705 

0  692 

0-652 

0-628 

0-505 

0-502 

0-5 

0-495 

0-474 

0  442 

0-474 
0-474 
0-474 
0-472 
0-448 
0-423 

0-488 
0-474 
0-462 
0-455 
0-423 
0-403 

0-832 

0-82 

0-S06 

0-77 

0-736 

0-691 

318 
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Table  VIII.     Experiments  with  No.  3  Oil. 


Time 

tfanaul , 

Older  type  ol  Small 

Donald. 

Daty. 

.  Inch 
round  wil  k. 

Clam  y 

1-inch  Mat  wick. 

Ii  Hat  wick. 

i-incii 
round  wick 

Candle-power  Candle  i»>»'  t 
(wick  on  Sat)    (wick  on  edge). 

i  null.  pot  ei 
(wiik  on  Bat). 

Ijlidli    DOWH 

(wick  on  edge). 

0-467 

0-467 

0-465 

0-46 

0-435 

0-422 

Candle-power.  Oandle-power. 

10  a.m. 
12  noon 
2  p.m. 
4  p.m. 
6  p.m. 
8  p.m. 

0-742 

0-73 

0718 

0-705 

0-68 

0-64 

0-73 
0-718 

0-705 
0-692 
0-666 
0  628 

0-5 
0-5 

0-497 
0-485 
0-46 
0-446 

0-461 
0  456 
0-448 
0-44 
0-425 
0  41 

0-782 

0774 
0*763 

0-755 

0-73 

0-704 

Table  IX.— Experiments  with  No.  4  Oil. 

Time. 

Mareaut. 

Older  type  of  Small 
Donald. 

Davy. 

Clanny. 

a-inch  flat  wick. 

i-inch  flat  wick. 

J-ii.ch  round 
wick. 

j  inch  round 
wick. 

Candle-j,ower. 

Candle-power 
(wick  ou  flat). 

Candle-power 
(wick  onedge). 

Candle-powet 

(wick on  flat). 

Candle-power,,      ,, 
(wick  on  edge),  t  andle-power. 

10  a.m. 
12  noon 
2  p.m. 
4  p.m. 
6  p.m. 
8  p.m. 

0-742 

0-737 

0-73 

0  723 

0-68 

0-648 

0-705 

0-699 

0  692 

0-686 

0-64 

0-622 

0-493 
0  493 
0  49 
0487 
0  467 
0455 

0-467 
0-467 
0-465 
0-457 
0-435 
0  422 

0-487 
0-474 
0-462 
0-448 
0-416 
0-397 

0-82 

0-813 

0-807 

0-8 

0-775 

0-75 

Table  X.— Experiments  with  No.   5  Oil. 

Time. 

,,                                      ( Wder  type  of  .Small 
Marsaut.                                     Donald. 

Davy. 

ClanDy. 

|-inch  flat  wick. 

2-inch  flat  wick. 

1-inch  round 
wick. 

S-ineh  round 
wick. 

Cat  die- power 
(nick  on  flat). 

Candle -power 
( wick  ou  edge) 

Caudle-power 
(wick  on  flat). 

0-4S7 
0-487 
0-484 
0-479 
0-455 
0-423 

Caudle-power 
(wiekonedge). 

Candle-power. 

Candle-power. 

10  a.m. 
12  noon 
2  p.m. 
4  p.m. 
6  p.m. 
8  p.m. 

0-73 

0-723 

0-718 

0-699 

0-678 

0-648 

0-711 

0-705 
0-699 
0678 
0  651 
0-627 

0-474 
0  474 
0-47 
0  465 
0441 
0-41 

0-487 
0  474 
0-461 
0-435 
0-416 
0-384 

0-S08 
0-795 
0-781 
0-762 
0-742 
0-718 

Table  XL — Experiments  with  Benzine. 


Time. 

Wolf. 
Hnch  flat  wick. 

Protector, 
f-inch  round  wick. 

Candle-power 
(wick  on  flat). 

Candle-power 
(wick  on  edge). 

Candle-power. 

10  a.m. 

10437 

0-985 

0-717 

12  noon 

1  -0368 

0-979 

0-711 

2  p.m. 

103 

0-975 

0-705 

4  p.m. 

1025 

0-968 

0-699 

6  p.m. 

1-000 

0-94 

0-678 

8  p.m. 

0-973 

0-916 

0-66 
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Table  XII.  —  Experiment-  with  No.   1  Oil  (Cost,  9>1.  per  Gallon). 


Small  Donald  Lamp. 


Large  Donald  Lamp. 


Average     Weight 
.Size     Specific     candle-        of  oil 

of       gravity      power     consumed 
wick,     of  oil.  per  in 

10  hours.    10  hours. 


Consump- 
tion of 
oil  per 
candle- 
power 

per  hour. 


Cost  per 

1,000 

lamps 

per 

candle- 
power 


0-82  0-5308 
0-82  0-4S29 
0-82  0-4587 


Grains. 

719-25 
689-25 
681-25 


Gallons. 

0-00236 
0-00248 
0-00259 


Average 
candle- 
power 

Weight 

of  oil 

consumed 

per 
10  hours. 

in 
10  hours. 

Cost  per 
Consump-         1,000 
tion  of  lamps 


oil  per 
candle- 
power 
per  hour 


per 
candle- 
power 
per 
hour. 


a     d  Grains.  Gallons.  s.    d. 

1     9  s,  0-5129  666-25  0-00226  1     Sh 

l    in:  0-4665  633-5  0-0023S  1     9i 

1  114  0-452  629-5  0-00243  1  10 


Table  XIII.— Experiments  witfi  No.   1    On.  (Cost,  9d.   per  Gallon. 


Lamp. 

Size  of  wick. 

Specific 
gravity 
of  oil. 

Average 
candle- 
power  per 

10  hours. 

Weight 

of  oil 

consumed 

in 
10  hours. 

Consumption 
of  oil  per 

candle-power 
per  hour. 

Cost  per 
1,000 
lamps 

per 
candle- 
power 
per 
hour. 

Marsaut 

f  inch  flat. 

0-82 

0-7342 

Grains. 

529  -5 

Gallons. 
0-001255 

s.     d. 
0  111 

Older  type  of  Small 
Donald 

Do. 

0-82 

0-455 

644  -25 

0  002465 

1  10 

Mueseler 

|  inchrouriil. 

0-S2 

0  48 

433-5 

0-00159 

1    24 

Daw    . 

Do. 

0-S2 

0-49 

567  "5 

0-00201 

1     6 

Stephenson  or 

"  Geordie."... 

Do. 

0-82 

0-415 

42n  -0 

0-0018 

1    4 

Clannv 

Do. 

0-s2 

0751 

652-25 

0-00128 

0  111 

Scottish  Dan- 

A  inch  flat. 

0  82 

0-527 

592-25 

000196 

1    oh 

Deflector 

Elat. 

0S2 

0-95 

693-25 

0 -On  127 

0  1H 

Routledge-&-  Johnson 

I  inch  flat. 

0-82 

0-467 

584-25 

0  00218 

1    7A 

Table  XIV.  — Experiments  with  Xo.  2  Oil  (Cost,  Is.  6d.  per  Gallon). 


Cost  per 

A^  erage 

Weight 

Consumption 

1,000 
lamp3 

Lamp. 

Size  of  wick. 

gravity 

candle- 
power  per 

consumed 

of  oil  per 

candle-power 

per 
candle- 

10  hours. 

10  hours. 

per  hour. 

power 

per 
hour. 

Grains. 

Gallons. 

s.       d. 

Marsaut   ... 

~  inch  flat. 

0-841 

0-722 

445-5 

0-001045 

1     7 

Older      type      of 

Small  Donald... 

Do. 

0-841 

0-486 

533  "25 

0-00186 

2     9| 

Davy 

§  inch  round. 

0-841 

0-451 

473-5 

0-00179 

2     8 

Clanny     ... 

Do. 

0-841 

0-776 

488-5 

0-00107 

1     7 
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Tahle  XV.— Experiments  with  No.  3  Oil  (Cost  Is.  9d.  per  Gallon). 


Cost  per 

Lamp. 

Size  of  wick. 

Specific 
gravity 

Average 
candle- 
power  per 

Weight 

..i  oil 
consumed 

Consumption 

Oi   ml   pel 

candle-power 

1,000 
lamps 

per 
candle- 

10  hours. 

10  hours. 

per  hour. 

power 
per 

hour. 

(Jrains 

Callons. 

s.       d. 

Marsaut  ... 

§  inch  flat. 

0-844     0-7025 

505-5 

0-001215 

■1       1 

Older       type       of 

Small  Donald... 

Do. 

0-844     0-4813 

581 -25 

0-00204 

3    7 

Davy 

|  inch  round. 

0-844     0-44 

538-25 

0-002065 

3    lh 

Clanny     

Do. 

0844     0-7513 

r,(iu-r» 

0  00126 

2    24 

Table  XVI. — Experiments  with  No.  4  Oil  (Cost,  2s.  3d.  per  Gallon). 


Lamp. 

Size  of  wick. 

Specific 
gravity 
of  oil. 

Average 
candle- 
power  per 
10  hours. 

Weight 

of  oil 

consumed 

in 
10  hours. 

Consumption 

of  oil  per 

candle-power 

per  hour. 

Cost  per 
1,000 
lamps 

per 
candle- 
power 

per 

hour. 

Grains. 

Gallons. 

s.       d. 

Marsaut 

|  inch  flat. 

0-865  :   0-71 

556-25 

0-00129 

2  11 

Older       type       of 

Small  Donald . . . 

Do. 

0-865     0-481 

606-25 

0  00208 

4     8 

Davy        

§  inch  round. 

0-865     0-4473 

594-25 

0  0022 

4  in 

Clanny     ... 

Do. 

0  865  1   0-794 

616-25 

0  001275 

3     6| 

Table  XVII. — Experiments  with  No.  5  Oil  (Cost,  2s.  9d.  per  Gallon). 


Lamp. 


Marsaut  ... 
Older       type       of 
Small  Donald . . . 
Davy 
Clanny     ... 


Size  of  wick. 


|  inch  flat. 

Do. 

§  inch  round. 

Do. 


Specific 

gravity 
of  oil. 


Average 
candle- 
power  per 
10  hours. 


Weight 

of  oil 

consumed 

in 
10  hours. 


0-889     0-6985 


0-88!) 
0-889 
0-889 


0-469 
0-443 
0-7676 


Grains. 

596-5 

649-25 
631  -25 
65K-25 


Cost  per 
1,000 
lamps 

per 
candle- 
power 

per 
hour. 

Consumption 
of  oil  per 

candle-power 
per  hour. 

Gallons. 

0-00137 

s.       d. 

3    9J 

0-00221 

6     1 

0-00229 

6     3| 

0-00137 

3       73 

Table  XVIII. —Experiments  with  Benzine  (Cost,  Is.  per  Gallon). 


Lamp. 

Size  of  wick. 

Specific 
gravity 

of 
benzine. 

Average 
candle- 
power  per 
10  hours. 

Weight  of 

spirit 

consumed 

in 

10  hours 

Consumption 

of  spirit  per 

candle-power 

per  hour. 

Cost  per 
1,000  lamps 
per  candle- 
power 

per  hour. 

Wolf        

Protector 

£  inch  flat. 
§  inch  round. 

0-765 
0-765 

1-018 
0-695 

Grains 

738-25 
788-00 

Gallons. 
0  001355 
0-00212 

s.      d. 

1  4i 

2  li 
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DISCUSSION  OF  MR.  GEORGE  HAROLD  GREENWELL'S 
PAPER  OX  "THE  JHERRIA  COAL-FIELD  (INDIA) 
AND  ITS  FUTURE  DEVELOPMENT."* 

Sir    Ralph   P.    Ashton    (Oxted,    Surrey)    and    Mr.    Allan 
Greenwell  (London)  wrote  that  the  Indian  coal-fields   were  of 
rapidly  increasing  importance  to  the  world,  and  were  attracting 
some  of  the  best  British  mining  talent.       The  author  was  to  be 
congratulated    on    his    effort    to    make    their    conditions     more 
widely    known     in    this    country,    and     it     was    to     be     hoped 
that  his  paper  would  induce  criticism  and  stimulate  others  to 
follow    his    example.       The    author    was    more    favourable    to 
the    claim    of    the    East    Indian    Railway    as    having  been  the 
promoters  and  supporters  of  the  coal  industry  than  were  most  of 
his  contemporaries  and  predecessors.     History  showed  that  in  its 
inception  this  railway  had  neglected  the  coal-fields,  in  order  that 
it  might  divert  traffic  from  the  rivers  to  its  lines,  and  that  it  had 
ever  since  lingered  behind  the  demand  for  extra  facilities.     Its 
entry  into  the  Jherria  coal-field  was  made  in  order  to  forestall  the 
Bengal-Nagpur  Railway,  which  forced  its  hand.     The  subsequent 
entry  of  the  latter  railway  was  bitterly  opposed  by  it,  although  the 
East  Indian  Railway  was  and  still  is  unable  to  deal  with  the  traffic 
offered  to  it.     Its  connexion  with  the  coal-field  was  made  rather 
with  the  view  of  being  the  first  section  of  the  Grand  Chord  line, 
than  of  being  a  railway  to  serve  the  coal-field,  and  the  alignment 
chosen  necessitated  the  hauling  of  all  coal  up  hill  to  the  collecting 
station  at  Dhanbaid.    The  branch-lines  in  the  coal-field  were  not 
laid  out  with  any  comprehensive  view  of  serving  the  field  as  a 
whole,  which  might  have  been  done  had  the  railway  company  been 
willing  at  that  time  to  discuss  the  matter  with  the  representatives 
of  the  coal-trade,  whom,  however,  the  then  management  declined 
to  meet.    In  the  matter  of  wagon  supply,  capacity,  load  of  wagons, 
weighment,  and  reduction  of  freight  charges,  the  management 
had  to  be  forced  on  by  public  agitation,  and  despite  this  the  com- 
pany was  still  further  behind  the  necessities  of  the  moment  than 
it  ever  had  been.     At  present  the  mineral  industry  was  partly 
strangled  for  want  of  transport. 

With  regard  to  the  area  worked,  the  author's  use  of  the  words 
"  taken  up  "  was  ambiguous.     Presumably  he  meant  that  the 

*  Trans.  Inst.  M.  E.,  1913,  vol.  xlv.,  page  88. 
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mineral  rights  in  23,100  acres,  out  of  58,843  acres,  had  been 
acquired  by  fifty-three  companies.  If  did  not  follow,  however, 
thai  all  this  area  was  worked  or  workable.  Asa  rule,  the  original 
owner  had  parted  with  his  entire  rights  in  a  "  mouzah  "  or  vil- 
lage. 

The  use  (.t  the  term  "  exposed  area  "  gave  the  idea  that  the 
strata  were  in  part  covered.  On  the  contrary,  unlike  the  Eanee- 
gunge  coal-field,  which  dipped  under  Hie  Deltaic  alluvium,  the 
Jherria  field  was  well  defined,  and  its  boundaries  were  ascer- 
tained. The  Ironstone  Shales  and  Tipper  Damuda  Series  were 
indications  that  the  Lower  Damuda  Series  existed  beneath.  It 
was  thus  merely  their  depth,  and  not  the  want  of  definition,  that 
put  that  portion  of  the  lower  series  out  of  present  calculation. 

"Jhama"  meant  a  collection  or  agglomeration  of  things. 
''  Jhama  bricks,"  for  instance,  were  bricks  overburnt  and 
fused  together.  "  Jhama  karna "  was,  in  colloquial  lingo, 
"to  collect."  It  was  true  that  the  burning-  of  the  better 
seams  was  more  in  evidence  than  that  of  the  inferior,  but  that 
might  well  be  because  the  better  seams  hod  been  more  extensively 
worked.  The  trap  must  have  burst  through  the  lowei  lying 
and  inferior  (quality)  seams  to  get  at  the  upper  and  superior  ones  ; 
yet  the  upper  seams,  so  far,  showed  mosl  damage.  It  might  prove 
that  the  principal  eruption  had  been  at  the  locality  where 
the  better  seams  were  now  near  the  outcrop.  The  occurrence  of 
trap  in  Jherria  was  well  worth  scientific  investigation  on  the  part 
of  the  mining  community  or  of  the  Government.  Did  it  invade  the 
rocks  before  or  after  the  faulting  or  tilting  of  the  strata  ?  There 
was  a  widely-held  theory  that  ]N"os.  1'!  14,  and  15  seams  were 
burnt  out  to  the  dip.  Such  a  theory  assumed  that  the  damage 
occurred  subsequent  to  the  tilting  of  the  strata.  Was  the  damage 
to  any  extent  bounded  by  faults,  or  did  identical  conditions  at 
both  sides  of  the  fault  show  that  the  dislocation  occurred  subse- 
quently ?  With  regard  to  boring,  although  the  author's  statement 
was  correct,  systematic  boring  of  the  field  would  to  some  extent 
elucidate  its  condition.  It  would  be  necessary  to  put  down  the 
borings  at  regular  intervals,  and  to  take  the  lav,-  of  probabilities  as 
a  guide. 

Regarding  the  quantity  of  coal  raised  and  the  available 
supply,  the  author  did  not  say  whether  he  had  obtained  the 
figures  given   in  Appendix  II.    from    official    returns,    or    had 
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estimated  thein  from  the  amount  worked  out.  In  either  case 
the  figures  could  not  be  regarded  as  more  than  a  very  rough 
approximation.  Coal-owners  had  been  under  the  temptation  to 
return  as  much  of  their  coal  as  possible  as  being  the  produce  of 
the  seam  most  in  favour. 

The  analyses  given  might  accurately  represent  individual 
small  selected  samples,  but  did  not  represent  averages  of  the 
quality  of  coal  as  put  on  the  market :  nor  did  they  give  a  correct 
idea  of  the  respective  comparative  value  of  the  different  coals  from 
the  coal-users'  point  of  view. 

The  words  "  inclines  worked  by  manual  haulage  "  were  mis- 
leading. "Manual  inclines,"  in  the  local  jargon,  were  inclines 
from  which  the  coal  was  carried  in  baskets  on  the  heads  of  coolies. 
Haulage-inclines  were  all  steam-driven,  with  the  exception  of 
one  or  two  which  were  electrically  driven. 

Steam-turbines  under  present  conditions  were  generally  un- 
suitable for  the  field,  because  of  the  dearth  of  condensing  water, 
although  they  might  be  advantageously  used  for  pumping  where 
the  water  pumped  could  be  used  for  condensing. 

Pillar-robbing  was  mostly  done  by  coolies  who  were  allowed 
to  carry  out  coal  for  domestic  purposes,  and  who  naturally  pre- 
ferred to  fill  their  baskets  from  a  pillar  near  the  surface  or  pit-eye 
to  carrying  the  coal  from  the  far  end  of  a  distant  working. 

Loss  of  life  from  subsidence,  fire,  and  explosion  had  been 
considerable,  as  reference  to  the  Eeports  of  the  Chief  Inspector  of 
Mines  would  show. 

With  regard  to  pumping,  electricity  could  be  installed  any- 
where, given  the  necessary  capital. 

In  speaking  of  labour,  the  author  had  omitted  reference  to 
the  many  Poojahs  which  interrupt  work,  apart  from  seed-time 
and  harvest. 

In  conclusion,  the  following  were  problems  to  be  solved:  — 
(1)  The  supply  of  wagons,  as  it  was  of  no  use  to  raise  coal  that 
could  not  be  distributed  to  consumers,  nor  to  sink  capital  to 
extend  an  industry  that  had  already  gone  ahead  of  the  ability  of 
the  railway  to  deal  with  its  output. 

The  extent  and  distribution  of  the  trap  and  fire  damage. 
The    origin    of    the    water    which    was    giving   so    much 
trouble.     In  view  of  the  fact  that  most  of  the  annual  rainfall  of 
40  to  50  inches  occurred  in  the  six  months  from  July  to  December, 
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in  heavy  showers  which  ran  off  the  surface  at  once,  the  amount 
of  water  which  had  to  be  dealt  with  was  extraordinary.  The 
\us.  4  and  5  shafts  of  the  Ilaniganj  Coal  Association,  Limited, 
pumped  50,000  gallons  per  hour,  which  was  equal  to  L, 200,000 
gallons  per  day,  and  438,000,000  gallons  or  70,080,000  cubic  feet 
a  year,  or  45  inches  of  rainfall  over  1,298  higgahs.  Assuming  that 
90  per  cent,  of  the  rainfall  ran  off  at  once,  that  5  per  cent,  was 
used  for  cultivation  or  evaporated,  and  that  5  per  cent,  sank  into 
the  lower  strata,  this  pumping  would  deal  with  the  percolation  of 
25,960  biggahs.  There  were,  however,  several  other  shafts 
pumping  within  the  area  of  the  circle  of  25,960  biggahs,  with 
Nos.  4  and  5  shafts  as  a  centre. 

(4)   The  housing  and  supply  of  labour. 

Mr.  F.  I.  Leslie  Ditmas  (Resolven)  wrote  that,  although 
other  papers  had  been  published  dealing  with  the  Jherria  coal- 
field, Mr.  Greenwell's  communication  was  welcome,  as  it  sup- 
plied a  want  by  bringing  the  matter  up  to  date  as  well  as  giving 
new  and  valuable  information.  In  a  coal-field  which  was  open- 
ing up  so  rapidly  as  was  the  case  with  this  field  during  the  past  20 
years,  it  was  essential  that  fresh  papers  should  be  written  every 
few  years.  Not  only  did  the  system  of  working  alter,  but  the  type 
of  labour  changed,  and  the  increased  depth  of  winding  was  bring- 
ing forward  difficulties  not  contemplated  by  the  exploiters  of  20 
years  ago.  Herein  lay  a  great  difference  between  the  coal-mining 
operations  of  India  and  those  of  the  United  Kingdom,  and  it  was 
more  than  probable  that  people  at  home  did  not  sufficiently 
realize  this.  The  Government  of  India  were  greatly  to  blame  in 
not  pushing  the  construction  of  new  railways,  not  only  into  the 
coal-field,  but  throughout  India.  The  railways  had,  as  a  whole, 
yielded  very  handsome  returns  on  the  capital  invested,  and  as 
they  consumed  rather  more  than  a  third  of  the  total  coal-output, 
it  was  very  essential  that  they  should  be  developed,  for  the  good  of 
the  country  as  a  whole  and  the  coal-trade  in  particular.  Again, 
the  great  and  terrible  wagon  shortage  which  had  now  existed  for 
many  years  had  hit  the  coal-trade  very  badly. 

As  pointed  out  in  the  paper,  there  was  great  need  for  a  pub- 
lic electricity-supply  company,  such  as  was  in  existence  in  the 
North  of  England,  for  it  was  only  companies  with  a  large  capital 
that  could  afford  to  install  a  private  power-station.  The  coal- 
field  was   a   large  one,    and   there  was  ample   room   for  several 
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large  central  stations  for  the  public  supply  of  current.     In  the 
matter  of  steam-turbines,  unless  there  was  an  ample  supply  of 
cooling-water  these  machines  would  not  repay  the  cost  of  erec- 
tion.    When  in  India  a  few  years  ago,  he  found  that  the  quan- 
tity of  cooling-water  necessary  was  so  great  that  he  was  obliged 
to  reject  the  use  of  turbines  for  a  power-plant  at  collieries  in  the 
Central  Provinces.     From  his  own  experience  in  India,  he  found 
it  more  satisfactory  to  start  with  a  temporary  plant,  and  fix  the 
permanent  plant  while  sinking.     He,   therefore,   did  not  agree 
with  the  author  when  he  advocated  the  erection  of  the  permanent 
winding-engines  and  headgear  at  the  commencement  of  opera- 
tions.       Owing  to   the  thickness  of  the  seams,    bord-and-pillar 
working  would  probably  always  be  the  chief  system  ;    but  with 
some  of  the  thinner  seams  longwall  had  been  used,  and  would 
most  probably  come  more  into  vogue.     Most  men  working  coal 
in  India  were  wedded  to  the  use  of  the  large  tub,  but  he  (Mr. 
Ditmas)  used  the  small  tub  of  the  Durham  type  at  his  collieries, 
with  most  excellent  results  both  in  regard  to  output  and  to  hand- 
ling.    It  would  be  difficult,   however,   to  get  the  Jherria  coal- 
cutter away  from  his  custom  of  filling  the  large  tub. 

Mr.  Greenwell  had  compared  the  present  condition  of  labour 
to  that  "  which  prevailed  in  England  during  the  Middle  Ages," 
and  in  many  respects  he  was  quite  right.  The  caste  of  the  coal- 
cutter was  as  yet  small,  though  growing  yearly.  In  India  the 
people  were  wedded  to  agricultural  pursuits,  and  the  custom  of 
living  in  overcrowded  villages  or  small  towns  with  their  many 
restrictions  did  not  appeal  to  them,  so  that  the  colliery  manager 
had  very  difficult  labour  conditions  to  deal  with.  One  must  not 
overlook  the  fact  that  in  the  past  the  native  had  frequently  been 
cheated  of  his  legitimate  and  hard-earned  gains  by  unscrupulous 
Babus.  Eurasians,  and,  in  some  exceptional  cases,  by  Europeans. 
Moreover,  the  terribly  bad  underground  conditions^  bad  ventila- 
tion, and  the  long  and  steep  distances  along  which  the  coal  had  to 
be  carried,  had  not  tended  to  attract  the  jungle  natives,  and  it 
wasonly  the  higher  pay  that  had  tempted  them  to  take  up  mining 
at  all. 

Mr.  X.  B.  Paddox  (Ferry  Hill)  wrote  that  he  would  like  to 
pay  a  tribute  to  Mr.  Greenwell  for  his  excellent  paper.  With 
regard  to  the  railways  that  served  the  Jherria  coal-field,  the 
East  Indian  Railway,  which  was  the  pioneer,  seemed  hardly  to 
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have  obtained  the  lion's  Bhare  of  the  tonnage  raised,  a-  the 
Bengal-Nagpur  Railway  bad  sidings  a1  manj  <>l  the  more  import- 
ant collieries.  Whilst  the  first-named  lint-  ran  nearer  the  out- 
crop oi  tin-  top  and  inferior  seams,  the  main  liii»-  of  the  Latter 
Weill  wf-i  from  Aiha  and  laj  to  the  south,  and  more  or  less 
parallel  with  the  outcrop  oi  X<>.  L5  Seam.  It  was,  therefore,  in 
a  better  position  t<>  send  ou1  sidings  aorthwards  and  southwards 
-i.  a-  to  provide  facilities  to  collieries  working  the  principal 
seams,  say,  Nos.  L2  to  17.  especially  when  the  coil  came  u>  be 
worked  at  greater  depths  in  tin-  future. 

From  his  (Mr.  Paddon's)  own  small  experience  in  the  Jherria 
coal-field,  he  considered  -Mr.  Greenwell's  estimate  oJ  the  cosl 
of  sinking  somewhat  ton  sanguine.  He  (Mr.  Paddon)  had 
found  that  from  about  a  depth  of  120  feet  to  about  a  depth  of 
200  feet  the  cost  was  approximately  £2  19s.  6d.  per  foot  :  in  this 
case  the  permanent  winding-gear  was  in  use.  but  at  a  depth  of 
200  feet  the  water  feeder  increased,  and  it  was  found  necessary 
to  install  a  pump.  For  several  months,  while  the  erection  of  a 
chimney  and  the  seating-  of  two  Lancashire  boiler-  was  <  om- 
pleted,  no  progress  was  made  with  the  sinking.  Several  second- 
hand pumps  were  of  little  or  no  use.  and  finally  a  new  one  had 
to  he  purchased.  He  could,  therefore,  fully  endorse  Mr. 
Greenwell's  remarks  as  to  the  wisdom  ot  having  sufficient  power 
and  plant  at  the  outset. 

Another  shaft  was  sunk  to  the  rise  of  that  already  mentioned, 
to  a  depth  of  40  feet,  by  women  hauling  the  debris  up  in  baskets, 
much  as  a  horse  works  a  gin,  although  in  this  case  the  women 
walked  backwards  and  forwards  to  the  pit-mouth.  The  last  16 
feet  cost  approximately  £2  14s.  per  foot,  but  during  the  last  week 
or  two  work  was  hindered  by  early  rains,  and  the  water  had  to  be 
bailed  out  with  kerosene  tins.  After  the  shaft  had  been  walled 
and  the  permanent  plant  erected,  and  with  a  European  assistant 
in  charge,  the  cost  was  from  22s.  to  30s.  per  foot  until  a  depth  of 
100  feet  was  reached.  Both  shafts  were  16  feet  in  finished  diam- 
eter, and  hand-drills  were  employed.  The  figures  did  not  cover 
time  lost  when  no  work  was  done  during  the  week,  hut  did  include 
weeks  when  stoppages  occurred. 

He  (Mr.  Paddon)  was  of  opinion  that  the  cost  would  exceed 
Mr.  Greenwell's  figures,  especially  at  the  greater  depths  of  which 
he  spoke,  even  though  power-drills  were  employed.     Any  increase 
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in  the  efficiency  of  the  native  sinkers  would  probably  be  counter- 
balanced by  a  higher  rate  of  pay.  Where  hand-drills  were 
employed,  and  at  moderate  depths  where  there  was  little  or  no 
water  to  contend  with,  an  average  of  6  to  7  feet  per  week  through- 
out was  generally  considered  satisfactory,  although  naturally  at 
the  commencement  this  was  easily  doubled. 

Mr.  Greenwell  mentioned  that  far  too  many  openings  to  the 
surface  were  formerly  made,  and  the  cause  of  this  was  interest- 
ing— in  the  earlier  days  of  mining  pangs  of  miners  when  being 
given  work  generally  requested  to  have  a  pit  to  themselves,  hence 
the  unnecessary  multiplication. 

Even  where  no  pillar-cutting  or  breakdown  had  taken  place, 
inclines  were  sometimes  drowned  out  by  the  phenomenal  rain- 
falls, which  caused  streams  to  rise  above  the  drift  mouth:  this 
resulted  in  mud  being  carried  into  the  galleries,  and  causing 
additional  expense  in  subsequent  working. 

Mr.  (rieenwell  had  stated  that  the  question  of  gas  would 
probably  have  to  be  dealt  with  in  the  near  future.  Safety-lamps 
were  already  used  in  some  mines  situated  in  the  Barakar 
district  of  the  Eaneegunge  coal-field.  Ventilation  would  have  to 
receive  greater  attention  than  heretofore,  if  explosions  were  to  be 
prevented,  as  in  addition  to  the  loss  <>t  life  and  damage  to 
property  which  they  entailed,  they  naturally  scared  the  miners, 
and  a  month  might  easily  elapse  before  any  number  would 
re-enter  the  mine.  At  present  it  was  difficult  to  make  the  miner 
understand  the  necessity  of  keeping  his  lamp  locked. 

When  dealing  with  the  cost  of  raising  the  coal  lie  (Mr. 
Paddon)  thought  that  Mr.  Greenwell  might  have  mentioned  that 
one  of  two  systems  was  adopted,  either  sircari  or  ticca  (contract  !■. 
In  the  former  case  the  miners  and  off-handed  men  and  women 
were  paid  by  the  company  direct:  but  in  the  latter  case  the  mine 
was  let  to  a  contractor,  generally  a  native,  who  as  a  rule  guaran- 
teed a  certain  output  from  the  mine,  and  employed  most  of  the 
labour.  The  ticeadar  or  contractor  should  be  a  man  who  could 
influence  miners,  and  it  was  most  desirable  to  avoid  a  man  of 
straw,  so  that  when  despatches,  on  which  he  was  paid,  were  not 
brisk,  he  was  willing  to  accept  payment  at  the  rate  of  about  75 
per  cent,  of  the  value  of  the  measured  stacks  at  the  depot,  and 
yet  be  in  a  position  to  meet  the  claims  of  the  miners  and  others 
whom  he  employed  as  they  accrued.     A  contract  of  this  sort 
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stipulated  thai  the  contractor  must  be  paid  a  certain  rate  per  ton 
into  wagons  (say,  Is.  9d.  per  ion,  according  to  circumstances), 
which  included  the  raising,  carting  by  bullock-wagons  where 
necessary,  and  Loading  of  the  coal.  He  also  supplied  oil  and 
lamps  (open)  to  his  men.  In  old  inclines  or  drifts,  where  tubs 
had  not  been  introduced,  the  coal  was  brought  to  the  surface  in 
baskets,  and  stacked  in  gaddas  or  flat  heaps  1  foot  high.  A  gadda 
should  contain  100  cubic  feet. 

The  difficulty  of  working  mines  in  India  on  a  pre-arranged 
system  was  due  to  the  scarcity  and,  consequently,  independence  of 
the  native  miner.  Fences  erected  in  compliance  with  the  Indian 
Mines  Act  were  frequently  disregarded,  hence  the  accidents 
caused  by  pillar-robbing.  Also,  miners  chose  their  own  cavils  or 
working-places,  thus  adding  to  the  difficulty  of  opening  out  the 
mine  on  a  progressive  scale.  Contrary  to  the  practice  in  this 
country,  miners  had  frequently  to  be  recruited  from  a  distance. 
For  this  purpose  natives  were  employed,  and  a  douceur  in  the 
form  of  khorachi  had  to  be  paid  before  any  work  was  done.  Xot 
uncommonly  miners,  though  expressing  themselves  as  satisfied 
after  an  inspection  of  the  working-places,  would  flit  away  during 
the  night  without  giving  any  reason.  Much  time  was  lost  in 
pujahs  and  purrub  (festivals  and  holidays),  and  on  these  occasions 
buxis  (backsheesh)  had  to  be  given  to  the  men.  Before  broken 
work  was  started,  they  might  wish  to  propitiate  their  gods,  and 
money  must  be  given  to  purchase  a  goat  and  wine. 

Reductions  in  bad  times  were  difficult  to  obtain,  as  the  miners 
generally  had  their  land  to  fall  back  upon,  and  curiously  enough 
were  more  difficult  to  hire  during  the  depression  which  followed 
the  boom  of  1908  than  previously. 

The  difficulty  of  dealing  with  offences  under  the  Indian 
Mines  Act,  when  accidents  occurred,  would  be  shown  by  a  perusal 
of  the  Annual  Report  of  the  Chief  Inspector  of  Mines  in  India, 
wherein  the  culprit  was  often  stated  to  have  disappeared  into  the 
jungle,  thus  escaping  the  consequences  of  his  act. 

Mr.  C.  L.  Watson  (Tunley,  Bath)  wrote  that  up  to  the  present 
the  great  ^rawback  to  the  scientific  working  of  the  seams  in  the 
Jherria  co^I-field  had  been  the  fact  that,  as  a  consequence  of  the 
large  amount  of  outcrop  coal  available,  the  area  had  been  divided 
amongst  too  many  owners,    each  working  by  his   own   insular 
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methods,  entirely  regardless  of  the  question  of  how  matters  were 
likely  to  be  affected  by  such  methods  in  the  not  very  distant 
future.  The  great  advantage  of  having  large  areas  under  the 
control  of  one  concern,  with  matters  considered,  therefore,  from 
a  comprehensive  point  of  view,  was  shown  by  a  comparison  of 
any  of  the  collieries  on  the  Jherria  coal-field  with  those  at 
Giridih  worked  by  the  East  Indian  Railway  Company,  where 
everything  had  been  laid  out  in  a  scientific  and  workmanlike 
manner,  the  result  being  that  the  troubles  to  be  fought  against 
in  their  case  did  not  amount  to  anything  like  those  due  to  the 
lack  of  foresight  of  a  previous  generation.  It  was  well  known  to 
all  mining  men  how  continuous  was  the  expense  involved  by  the 
unsystematic  methods  that  had  been  adopted  by  the  former 
workers. 

In  the  case  of  the  Giridih  coal-field,  the  East  Indian  Railway 
Company,  witli  very  small  exceptions,  had  the  whole  of  the 
taking,  and  this,  even  if  advisable,  was,  of  course,  quite  impos- 
sible in  the  case  of  the  Jherria  field.  In  the  case,  however,  of 
concerns  holding  large  takings  in  the  Jherria  field,  no  fore- 
thought had  until  lately  been  exercised,  and  only  the  present 
seemed  to  have  been  considered.  The  necessity  of  improving  the 
methods  was  now  being  forced  on  the  colliery-owners,  and  those 
responsible  were  not  materially  assisted  in  their  difficulties  by  the 
haphazard  methods  of  the  past. 

Mistakes  similar  in  character,  and  altogether  farther  reach- 
ing in  their  results,  would  undoubtedly  be  made  again  in  the 
future,  unless  the  direcl  control  exercised  up  to  the  present  by 
the  purely  commercial  element  in  Calcutta  was  vested  in  more 
technical  hands,  and  a  scientific  outlook,  without  the  petty  inter- 
ference from  managing  agents  in  Calcutta,  was  brought  to  bear 
on  the  situation.  Certainly,  profit-making  was  the  essential 
reason  for  the  existence  of  a  colliery,  like  any  other  industrial 
undertaking;  but  it  was  equally  certain  that  a  mine,  of  all  places, 
was  the  last  undertaking  capable  of  producing  profits  under  the 
direction  of  men,  however  able,  whose  primary  vocation  was  that 
of  buying  and  selling.  This  radical  alteration  would  mean  the 
appointment  of  more  highly-trained  men,  on  whole  shoulders 
should  rest  the  full  technical  responsibility  of  the  colliery,  and 
in  whom  sufficient  confidence  should  be  imposed  to  allow  them 
to  appoint  all  the  officials  under  them  who  were  responsible  for 
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the  supervision  of  the  work.  This  would  al  once  mean  an 
increased  efficiency  in  the  supervision  of  the  collieries,  winch 
would  have  l  li«'  effeci  of  producing  in  the  future  profits  qoI 
counterbalanced  by  waste  quite  a  differeni  result  from  what 
would  certainly  happen  if  the  preseni  haphazard  methods  were 
to  continue.  Many  firms  were  already  adopting  this  aei 
sary  attitude,  and  to  these  would  undoubtedly  belong  the  honours 
of  the  future. 

Mr.  George  Harold  Greenwell  (Poynton,  Stockport), 
replying  to  the  various  points  raised  by  Sir  Ralph  P.  Ashton 
and  Mr.  Allan  Greenwell,  wrote  that  the  transport  difficulty  in 
the  Bengal  coal-fields  had  been   very  prominent  of  late,  as  was 

shown  by  the  action  of  the  Indian  Mining  Association,  and 
also  by  the  Coal  Traffic  Conference  held  in  October,  1912,  when 
the  position  and  action  of  certain  of  the  railway  companies,  in 
regard  to  the  facilities  offered  for  the  transport  of  coal,  received 
very  severe  criticism.  It  must,  however,  be  remembered  that 
the  East  Indian  Railway,  by  its  entry  into  the  Jherria  coal-field 
in  the  year  1894,  whether  under  compulsion  or  not,  initiated  the 
opening  out  of  that  field. 

The  words  "taken  up"  were  correctly  interpreted  as  mean- 
ing that  the  underground  rights  in  the  area  named  had  been 
taken  up,  without  inferring  that  the  whole  of  the  area  had  been 
worked  or  was  workable.  Whilst  boring  to  prove  the  value  of 
the  coal  in  any  small  area  was  practically  useless,  systematic 
boring  over  the  whole  or  a  large  portion  of  the  field  would  yield 
information  of  enormous  value.  This  could  only  be  done  by 
the  Government,  or  by  concerted  action  on  the  part  of  all  those 
who  were  interested. 

The  figures  tabulated  in  Appendix  II.  were  approximate,  and 
had  been  obtained  by  taking  the  total  output  for  each  colliery, 
and  then  estimating  the  quantity  raised  from  each  of  the  seams 
worked  at  that  colliery. 

"  Exposed  area  "  defined  the  area  over  which  the  Barakar  Series 
of  Coal-Measures  cropped  out,  as  distinct  from  the  area  lying  below 
the  Ironstone  Shales  and  Raneegunge  Series  of  Coal-Measures. 

The  origin  of  the  water  to  which  Sir  Ralph  P.  Ashton  and 
Mr.  Allan  Greenwell  referred  was  of  considerable  importance, 
and  the  following  theory  was  suggested  :     The  whole  of  the  Coal- 
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Measures  were  waterlogged,  and  the  water  was  held  in  on  all  sides 
by  the  impervious  metamorphic  rocks,  the  only  outlet  being  by 
the  Damuda  River,  which  broke  through  in  the  south-eastern 
eorner  of  the  Held.  The  actual  quantity  and  the  depth  at  which 
this  water  was  found  varied  all  over  the  held,  being  dependent 
on  local  conditions,  faults,  trap-dykes,  more  or  less  pervious 
strata,  etc.  At  t he  Nos.  4  and  5  shafts  of  the  Raneegunge  Coal 
Association,  Limited,  this  level  was,  he  believed,  found  at 
about  140  feet  from  the  surface;  and  at  a  depth  of  280  feet  the 
water  was  under  considerable  pressure,  although  it  was  notice- 
able, both  in  shaft-sinking  and  in  the  opening-out.  that  shortly 
after  fresh  ground  had  been  tapped,  feeders  which  previously 
had  been  giving  off  100  gallons  or  more  per  minute  would  dry 
up,  only  to  appear  again  in  newly-exposed  breaks  at  the  fresh 
face.  If  this  theory  of  the  whole  area  being  waterlogged,  with 
the  Damuda  River  as  its  overflow,  was  correct,  no  considerable 
reduction  of  the  quantity  of  water  to  be  dealt  with  could  be 
expected  in  fresh  sinkings,  although  each  shaft  sunk  to  the  dip 
would  relieve  those  to  the  rise  of  it.  The  quantity  of  water  col- 
lected during  the  rains,  say  5  per  cent,  of  a  rainfall  of  50  inches, 
over  200  square  miles  at  the  very  least,  Avas  enormous,  amounting 
to  7,200  million  gallons  per  annum. 

In  reply  to  Mr.  Leslie  Ditmas,  the  tendency  on  the  part  of 
the  management  in  the  Jherria  Field  had  been  rather  to  increase 
than  to  decrease  the  size  of  the  tubs.  Where  the  coal  was 
loaded  into  tubs,  the  payment  to  the  miner  was  per  tub,  and 
within  reasonable  limits  the  amount  did  not  vary  with  the  size 
of  the  tub.  The  native  miner  usually  considered  his  one  or 
two  tubs  to  constitute  a  day's  work,  regardless  of  the  time  taken 
in  tilling  them.  Consequently,  any  sudden  reduction  in  the  size 
of  the  tub  at  a  particular  colliery  would  mean  a  decreased  out- 
put per  head,  while  it  would  be  difficult  in  a  district  where  the 
competition  for  labour  was  a  serious  matter  to  make  any  reduc- 
tion in  the  rate  per  tub. 

In  reply  to  Mr.  Paddon,  owing  to  its  alignment  to  the  dip 
of  the  field,  the  prospects  that  the  Bengal-Nagpur  Railway  would 
obtain  the  bulk  of  the  future  coal-traffic  were  obvious,  and 
it  was  to  be  hoped  that  the  company  would  take  full  advantage 
of  its  opportunities.  The  estimate  of  cost  given  for  sinking 
which    Mr.    Paddon   considered    too    low,    represented    a    case    in 
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which  lull  equipment  would  be  available  and  in  which  no  unex- 
pected difficulties  with  water  or  labour  would  occur.  A  rate  of 
progress  of  L2to  I  I  feel  a  week  might  be  expected  down  in  yerj 
considerable  depths.  The  many  points  attached  to  the  advantages 
and  otherwise  of  the  sireari  and  ticca  systems,  and  to  the 
difficulties  attached  to  the  recruiting  and  keeping  of  Labour, 
would  alone  form  the  Bubject  of  a  paper,  and  had  not  been  dealt 
with  by  the  writer.  One  of  the  main  objections  to  the  ticca 
system,  loth  now  and  in  the  future,  was  the  difficulty  in  getting 
unprofitable  development  work  done  quickly  and  effectively  by 
the  contractor.  It  was  generally  difficult  to  persuade  him  that 
work,  which  at  the  moment  gave  him  little  return,  would  bring 
its  reward  in  the  shape  of  an  increased  output  of  cheap  coal  in 
the  future. 


The  Schooling  adding  and  subtracting-  machine  was  exhi- 
bited and  described  by  the  Calculating  Machine  and  Engineer- 
ing Company,  Limited. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEEES. 


GENERAL  MEETING, 

Held  in  thk  Wood  Memorial  Hall.  N«wcastlb-tipon-Tywe, 

Jr>'E  Uth,  1913. 


Mr.  J.  G.   WEEKS,  Past-President,  in  the  Chair. 


DEATH  OF  ME.  WILLIAM  HENRY  EAMSAY. 

The  Chairman  (Mr.  -T.  G.  Weeks)  said  that,  before  proceeding 
with  the  business  of  the  meeting,  he  wished  to  allude  to  the  loss 
that  they  had  sustained  by  the  death  of  Mr.  W.  H.  Earnsay, 
Chief  of  the  Northumberland  and  Durham  Collieries  Fire-  and 
Eescue-brigade  at  Elswick.  The  circumstances  of  his  death, 
and  the  tragic  suddenness  with  which  he  succumbed,  were  well 
known  to  all  the  members.  Investigation  was  to  be  made,  and 
they  would,  no  doubt,  in  due  course,  learn  the  real  cause  of  the 
occurrence,  when  steps  would  be  taken  to  guard  against  anything 
of  a  like  nature  happening  in  the  future.  What  they  had  to 
concern  themselves  with  at  the  present  moment  was  the  fact 
that  they  had  lost  the  services  of  a  brave  and  valuable  member 
of  the  Institute,  and  he  moved  that  a  vote  of  sympathy  and 
condolence  should  be  addressed  to  Mr.  Eamsay's  mother  and 
relatives. 

The  vote  was  passed  in  silence,  the  members  standing. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
May  31st  and  that  day. 


The   Secretary   read   the   balloting-list   for   the   election   of 
officers  for  the  vear  1913-1914. 
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234       discission — THE  LIGHTING   BFFICIBNC1    01    SAFETY-LAMPS. 

The  following  gentlemen    were  elected,    having  been   previ- 
ously nominated:  — 

Members — 

Mr.  Hollo  Samuel  Barrett,  Mining  Engineer,  Brookside,  Seaton  Burn, 
Dudley,  Northumberland. 

Mr.  Owen  Saltjsbury  Batchelor,  Mining  Engineer,  P.O.  Box  221, 
Kamloops,  British  Columbia. 

Mr.  Myles  Brown,  Engineers'  Agent,  4,  Beaconsfield  Crescent,  Low 
Fell,  Gateshead-upon-Tyne. 

Mr.  Benjamin  Starks  Field,  Colliery  Manager,  Layabad  Colliery, 
Kusunda  P.O.,  District  Manbhoom,  Bengal,  India. 

Mr.  Wardle  Heslop,  Colliery  Manager,  8,  Beech  Grove  Road,  Newcastle- 
upon-Tyne. 

Mr.  Stanley  Walton-Brown,  Colliery  Manager,  Seghill  Colliery.  Seg- 
hill,  Dudley,  Northumberland. 

Associates — 
Mr.  William  Brown,  H.M.  Sub-Inspector  of  Mines,  45,  Stanton  Street, 

Newcastle-upon-Tyne. 
Mr.  William  Rodway,  Colliery  Under-manager,  South  Row,  Bedlington, 
Northumberland. 

Student — 
Mr.     George    Herbert    Stanton    Kent,    Mining    Student,    38,    Ripon 
Gardens,  Newcastle-upon-Tyne. 


DISCUSSION  OF  MR.  I.  A.   SAINT'S  PAPER  ON  "THE 
LIGHTING-  EFFICIENCY  OF  SAFETY-LAMPS.- 

Mr.  E.  A.  Hailwood  (Morley,  near  Leeds)  wrote  that,  alter 
having  read  Dr.  T.  Lister  Llewellyn's  remarks  on  the  low 
candle-power  of  safety-lamps, t  it  was  somewhat  refreshing  to 
have  an  independent  outside  authority  recording  high  candle- 
powers.  It  was  also  interesting-  to  note  how  small  a  drop  took 
place  during  8  hours  of  burning.  As  recorded  in  Table  III.  of 
Mr.  Saint's  paper,  the  drop  was  only  00105  during  the  first  6 
hours,  and  in  the  next  2  hours  only  a  further  0'055.  According 
to  Table  IY.,  the  drop  in  the  first  8  hours  was  only  0048;  in 
Table  Y.,  0-023;  and  in  Table  VI.,  with  the  Marsaut  lamp, 
00745,  and  with  the  Clanny  lamp,  0"038.  All  the  tables  showed 
an  astonishingly  low  drop  in  the  first  8  hours,  and  very  little 
during  the  next  2.  No  doubt  if  the  lamp  had  been  fitted  with  a 
snuffer  so  as  to  enable  the  operator  to  snuff  the  wick  completely. 

*  Trails.  Inst.  M.  E.,  1913,  vol.  xlv.,  page  327. 
t  Ibid.,  1912,  vol.  xliw,  page  267. 
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there  would  have  been  practically  little  or  no  drop  in  candle-power 
In  some  experiments  that  he  (Mr.  Hailwood)  had  recently  carried 
out  wjth  a  lamp  which  normally  gave  a  candle-power  of  0-575 
it  had  been  found  that,  when  fitted  with  a  tin  reflector,  not 
specially  polished,  the  candle-power  was  increased  to  116  With 
another  lamp  normally  giving  0665  candle-power  it  increased 
to  133,  and  at  one  angle  175  was  actually  obtained.     Seeing 

oointT  Z  Ke,mine  U?ally  g0t  thdr  flame  »P  to  *"•  »«■«; * 
oh  a  Pu  ttW  ™<*mg.point,  ^  thought  that  the  results 
obtained  by  Mr.  Saint,  and  also  those  which  would  follow  the  use 
of  reflectors  ought  to  upset  a  number  of  the  theories  advanced  in 
connexion  with  nystagmus. 

he  lll^f6*8*^^  "*&**,  «H  that 
he  only  hoped  that  h.s  experiments  would  prove  of  value  and 
would  in  some  way  benefit  the  miners  when  at  wort  in  the  mines 

MINERS'  ELECTRIC  SAFETY-LAMPS. 
^The    following   miners'    electric    safety-lamps    were    exhib. 

The  Gray-Sussmaxx  Lamp 

sizef 'iW  wTr11^1^  (Fl-   1}'   Whi0h  i8  made  -   two 

"±V1D8  *  t0  **  c^le-power  and  weighing  5£  and  5f  pounds 
respectively,    has    a    burning    capacity    of    from 
11   to   12  hours.        The  battery-case,   oblong    m 
shape,   is  made  either  of  strong  tinned  steel  or 
of  cast-aluminium;    the   semi-dry   type   battery 
itself,    of   similar   shape,    has    a   stout   celluloid 
casing.     The  acid  in  the  battery  is  absorbed  by 
a  specml  composition,   so  that  there  is  no  free 
liquid   to   spill.        The   base-plate   of   the    upper 
portmn  of  the  lamp  is  hinged  to  the  battery-case 
by  a  strong  brass  butt,   and  locked  thereto   by 
either  a  nasp  and  staple  with  lead  rivet  or  by  a 
strong  magnetic  lock.     On  the  under  side  of  the 
base-plate  are  two  spring  contacts,  which  engage 
with    the    battery-terminals    when    the    lamp  Is 
closed.     To  the  upper  side  of  the  base-plate  is 
attached     the    lamp-holder,     the    2-volt    metal 
filament  lamp  being  secured  in  a  conical  reflector 


Fig.    I.-The 
Gra  y-  Sussm  a  n  n 

■  Lamp. 
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|p\  a  small  screw.  The  lamp  is  protected  l>\  a  strong  cylindrical 
glass,  aboul  1  inch  thick,  which  carries  on  its  top  ;i  second 
conical  reflector,  the  whole  being  secured  to  the  base-plate  by 
means   (it    an    aluminium    lop-plate   and    four   brass    standards. 

Attached  to  the  aluminium  top-plate  i^  the  usual  carrying 
handle.  The  lain])  is  switched  on  and  off'  by  mean-  ot  ;i  >mall 
gas-tigh1  screw-switch,  and  all  other  connexions  are  also 
rendered   gas-tight    by  means  of  asbestos  and   fibre   \vaslier8. 


The  Wolf  Alkaline  Lamp. 

The  standard  type  of  Wolf  alkaline  lamp  (Fig.  2)  consists 
essentially  of  three  parts,  the  bottom  and  top  portions,  and  the 

accumulator.  The  bottom  pari 
is  cylindrical  in  shape,  and  is 
made  of  pressed  Sheffield  steel, 
which  is  reinforced  by  a  num- 
ber of  vertical  ribs.  These 
ribs  are  convenient  for  hand- 
ling, and  also  act  as  a  protec- 
tion against  accidental  pick- 
blows.  Upon  the  inside  of  the 
bottom  part  are  fitted  pro- 
jections which  correspond  with 
flats  upon  the  accumulator. 
These  projections  hold  the 
accumulator  in  position,  and 
as  there  is  ample  clearance 
between  the  accumulator  and 
the  shell,  difficulty  in  the 
removal  of  the  accumulator  is 
obviated.  They  also  assist  in 
preventing  injury  to  the  ac- 
cumulator if  the  shell  be 
struck  by  a  pick  or  otherwise 
damaged.  The  lamp  can  be 
fitted  with  either  the  Wolf 
alkaline  or  the  Wolf  rapid- 
charging  lead  cell.  If  the 
latter  cell  be  fitted,  the  inside 
F";-     -TKSL^Vtv"k.,;,ELAMP:     o*  ^  shell  -  doubly  tinned, 
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and  then  coated  with  a  special  acid-proof  solution.  The  top  part 
of  the  lamp  is  secured  to  the  bottom  portion  with  a  bayonet-joint 
or  a  square-threaded  screw,  and  locked  with  a  strong-  magnetic- 
lock.  The  top  part  consists  of  a  base-ring,  to  which  the  magnetic- 
lock  is  attached,  with  five  pillars  supporting  the  top-plate,  to 
which  are  fixed  the 
usual  eyelet  and  the 
carrying  handle.  At- 
tached to  the  under 
side  of  the  top-plate  is 
a  conical  reflector. 
In  putting  the  top  part 
of  the  lamp  together, 
there  is  first  placed 
against  the  inside  of 
the  top-plate  a  washer 
of  suitable  material ; 
a    strong    cylindrical 


Fig.  3. 


-Showing  Method  of  inserting  Bulb  in 

Wolf  Alkaline  Lamp. 


glass,  about  £  inch  thick,  is  then  put  into  position,  followed  by 
another  washer  and  a  bottom  conical  reflector.  The  insulating 
base  carrying  the  lamp  and  terminals  is  then  screwed  into  posi- 
tion, thus  firmly  securing  all  the  various  parts.  A  special  device 
is  provided  for  ensuring  maximum  safety  when  switching  on  or 

off,  this  consisting  of 
a  double  contact  be- 
tween each  pole,  with 
the  space  between  the 
same  bridged  across 
by  a  small  high- 
resistance  coil  em- 
bedded in  the  insulat- 
ing base.  This  coil 
forms  a  shunt  across 
the  contacts,  and  thus 
renders  impossible  the 
production  of  a  spark  or  rupture  of  the  circuit.  The  provision 
for  the  insertion  of  the  bulb  is  unique,  and  enables  replacements 
to  be  made  in  the  least  possible  time,  without  the  removal  of  any 
screws  or  any  portion  of  the  top  part  of  the  lamp.  The  bulb,  of 
cylindrical  form,  is  fitted  in  such  a  manner  that  the  filament 


Fig.  4.  —  Top  Portion  of  Wolf  Alkaline  Lamp, 
with  Bulb  and  Holding-spring  in  Position. 
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-.hinds  much  higher  in  the  Lamp  than  is  usually  tin1  case,  and 
consequently  creates  the  minimum  of  shadow.  To  insert  the 
bulb,  a  small  spring  with  a  central  indentation  is  Bwung  to  one 
side  (Fig,  :'>),  and  the  Lamp  dropped  into  position;  the  central 
indentation  in  the  spring  is  then  engaged  with  a  similar  projec- 
tion on  the  base  of  the  lamp 
(  Fig.  4),  and  this  hold-  the 
same  securely  in  position. 
The  lamp  is  switched  on  or 
off  by  about  an  inch  turn  oi 
the  top  portion.  The  top 
portion  of  the  lamp  is  made 
in  a  number  of  patterns,  all 
of  which  are  interchangeable 
with  any  bottom  part.  Fig.  5 
illustrates  a  standard  type  of 
lamp,  with  dome  glass  and 
hinged  handle,  intended  for 
roof-lig*hting',  or  similar  pur- 
poses. Fig'.  6,  known  as  the 
armoured  type,  is  specially  de- 
signed for  rescue-stations  and 
inspection  duty.  The  lamp  is 
made  in  two  sizes,  the  smaller 
of  which  gives  1A  candle- 
power  for  16  to  18  hours  or 
2  candle-power  for  10  to  12 
hours,  and  the  larger  size 
'J  candle-power  for  2(1  to  22 
hours  or  4  candle-power  for 
10  to  12  hours.  The  height 
of  the  lamp  is  10  inches  and 
its  weight  about  4i  pounds. 
It  has  unlimited  life,  and  is 
guaranteed  for  6  to  13  years, 
according  to  size.  The  alka- 
line battery  has  a  normal  voltage  of  1*3  per  cell,  or  26  for  the 
battery,  and  possesses  numerous  advantages.  The  cells  are  made 
throughout  of  solid  metals,  and  possess  maximum  mechanical 
strength.  The  battery  can  be  charged  at  a  high  rate  in  a  tew 
hours;     internal    short-circuiting    is    impossible,    and    external 


Fig.  5. — Standard-type  Wolf  Alkaline 
Lamp,  with  Dome  Glass  and  Hinced 
Handle. 
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short-circuiting  does  not  injure  the  cells  in  any  way.  Moreover, 
charging  in  the  wrong  direction  does  not  in  any  way  act  destruc- 
tively. The  electrolyte,  consisting  of  a  20-per  cent,  solution  of 
potassium  hydrate,  has  no  corrosive  action  on  the  metallic  parts 
of  the  lamp  ;  and,  as  complete  discharge  is  in  no  way  detrimental, 
it  is  not  necessary  to  take  the 
precautions  which  are  re- 
quired in  the  case  of  lead  cells 
to  prevent  complete  discharge. 
The  cells  may  be  left  idle  for 
long  periods  after  they  have 
been  charged.  As  no  gases  are 
liberated  during  discharge,  no 
vents  are  required,  and  the 
cells  are  consequently  abso- 
lutely unspillable.  The  charg- 
ing current  is  3  amperes  for  (i 
hours  ;  and,  on  account  of  the 
rapidity  with  which  the  bat- 
teries can  be  charged,  it  is 
frequently  possible  to  use 
them  as  double-shift  lamps, 
so  that  only  half  the  number 
are  in  consequence  required. 
The  electrolyte  needs  to  be 
renewed  only  once  or  twice  a 
year:  as  pit-lamps  for  every 
day  use  they  are  therefore 
unique,  insomuch  as  there  are 
no  maintenance  charges  other 
than  lamp-bulb  renewals.  The 
advantages  which  they  possess 
render  them  ideally  suitable 
for  rescue-stations,  for  reserve 
lamps,  and  for  general  emer- 
gency     work.        The      Wolf 

rapid-charging  lead  cell  does  not  contain  any  mechanical 
supports  for  the  paste:  any  matter  washed  out  by  natural 
wear  settles  at  the  bottom  of  the  vessel,  where  it  cannot  short- 
circuit  the  electrodes,  and  can  be  removed  periodically  by  rinsing 


Fk;.  6. — Armoured-type  of  Wolf 
Alkaline  Lamp,  for  Rescue- 
stations  and  Inspection  Duty. 
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•  nit  tlic  cell.  The  cells  can  be  charged  with  extraordinary  facil- 
ity. They  should  receive  a  L5-hour  charge  upon  delivery,  and 
afterwards  only  a  2-hour  charge  at  the  rate  of  1  amperes.  -\ 
the  case  with  the  alkaline  battery,  it  is  therefore  possible  to 
live  them  as  double-shifl  Lamps.  The  celluloid  case  in  which  the 
lead  cells  are  fitted  is  provided  with  ;i  stop-block,  which,  when 
used  with  the  Wolf  system  of  charging  board-,  renders  the  acci- 
dental reversal  of  the  charge  absolutely  impossible. 


The  Ochwadt  Self-Ke<;isterixg  Water-Gauge . 

The  Ochwadt  self-registering   water-gauge  (Figs.   1   and   2), 
which    was   exhibited,    is   designed   to  record    continuously   the 


Figs.  1  and  2.  -The  Ochwadt  Self-registering  Water-gauge. 


pressure  of  the  ventilating  current  (or  water-gauge)  in  coal- 
mines, or  the  pressure  or  vacuum  of  air  or  of  gas  in  gas-plants 
and  ironworks.  This  instrument  is  at  the  present  time  of  particu- 
lar interest,  as  it  is  constructed  not  only  to  indicate  the  slightest 
variation  of  pressure,  but  te  act  as  a  check  upon  the  satisfactory 
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working  of  the  ventilation  plant,  by  automatically  indicating  the 
pressure  conditions.  The  base  of  the  apparatus  is  formed  of 
two  cylinders,  of  equal  width,  which  merge  into  one  large 
cylinder  at  the  extreme  base.  Water  is  poured  into  the  cylin- 
ders until  the  requisite  point  for  the  correct  working  of  the 
apparatus  is  reached.  In  each  cylinder  is  a  float,  the  two 
being  joined  together  by  a  chain  passing  under  a  wheel  in  the 
single  cylinder.  Fixed  to  one  of  the  floats  is  a  vertical  rod  h, 
to  which  the  recording  pen  g  is  attached.  The  top  of  the 
apparatus  consists  of  a  glass  case  containing  the  drum  i,  on 
which  the  recording  chart  is  placed,  the  drum  being  rotated 
about  its  vertical  axis  by  a  clock  fixed  on  the  top  of  the  case. 
The  clock  is  arranged  to  run  for  7  days,  and  can  be  so  adjusted 
as  to  rotate  the  drum  either  once  in  24  hours  or  once  in  7  days. 
as  may  be  most  expedient.  The  chart  is  provided  with  both 
horizontal  and  vertical  divisions,  indicating  the  pressure  and 
time  respectively.  The  air  is  admitted  through  the  inlet-pipe 
c  into  the  cylinder  containing  the  float  to  which  the  writing 
device  is  not  attached,  and,  bearing  on  the  surface  of  the  water, 
every  variation  of  pressure  causes  the  floats  either  to  rise  or  to 
fall,  which  naturally  causes  the  recording  pen  similarly  to  rise 
or  fall  and  so  to  give  a  correct  record. 

Prof.  Henry  Loris  (Armstrong  College.  Xewcastle-upon- 
Tyne)  said  that  he  was  a  very  firm  believer  in  the  use  of 
self-registering  water-gauges.  It  appeared  to  him  curious 
that  everyone  registered  very  carefully  the  pressure  of  the 
atmosphere,  which  they  could  not  control,  but  did  not  trouble 
to  register  continuously  their  water-uauuvs,  which  they  could 
control.  In  Germany  instruments  of  the  kind  exhibited  were 
almost  universally  in  use.  He  knew  of  appliances  based  on 
two  or  three  different  principles  in  use  in  (Termany,  and  he  per- 
sonally did  not  like  the  floal'  type  as  well  as  some  of  the  others  : 
because,  if  the  water  evaporated,  which  it  would  in  time,  the 
zero-mark  had  to  be  reset.  He  preferred  a  type  in  which  a 
sort  of  diving-bell  rose  and  fell  with  the  variation  in  pressure. 
He  had  with  him  a  self-registering  water-gauge,  made  by 
Messrs.  F.  Eobson  &  Company,  of  Xeweastle-upon-Tyne, 
which,  as  the  members  would  see,  was  practically  the  ordinary 
barograph  with  a  set  of  vacuum  discs,  instead  of  aneroid  die 
connected     with     the    fan-drift.       The     instrument     was     quite 
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reliable;  be  bad  tested  one  Eor  similar  purposes,  and  had  found 
it  v.-i  \  useful.  The  reason  why  be  exhibited  it  was  thai  it  cosl 
something  like  a  third  to  a  fourth  of  the  price  of  the  Ochwadi 
device.  He  suggested  that  ;i  description  and  illustration  of  the 
instrumenl  should  be  included  in  the  Transactions. 

The  Chairman  (Mr.  -I.  (i.  Weeks)  mentioned  that  he  thought 
that  one  of  the  new  regulations  would  require  self-registering 
gauges  to  be  kept   in  the  fan-houses. 


Messrs.  F.  Robson  &  Company's  Improved  Air-gauge. 

Simplicity  and  accuracy  have  been  aimed  at  in  constructing 
this   instrument,   which  is  similar  to  that  of  the  barograph  or 


Fig.  3. — Messrs.  F.  Robson  &  Companys  Improved  Air-gauge. 

recording  barometer.  Instead,  however,  of  the  drums  or  small 
chambers  being  exhausted  of  air  and  hermetically  sealed,  they 
are  open,  so  that  pressure  can  be  increased  or  decreased  inside 
the  drums,  which  are  balanced  so  sensitively  as  to  record  a 
difference  of  pressure  of  a  twentieth  of  an  inch.  The  instru- 
ment (Fig.  3)  is  a  great  advance  on  the  ordinary  recording 
water-gauge,  inasmuch  as  it  does  away  completely  with  the  use 
of  water,  the  evaporation  of  which  rendered  the  old  style  of 
gauge  inaccurate.  It  is  connected  to  the  fan-chamber  by  a 
tube   attached   to   a  stopcock   at   one  end  of  the   instrument,    a 
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contro]   inserted  in  the  pipe  overcoming  the  usual  unavoidable 
vibrations    arising   in   other    recording   gauges.        It    is    always 
ready  for  use,  and  the  observer  can  see  at  a  glance  not  only  the 
pressure  indicated,  hut  the  exact  time  when  any  rise  or  fall  has 
taken  place.     It  is  set  to  zero  by  simply  turning  a  screw-head, 
an  operation  which  takes  only  five  or  six  seconds.     It  reads  up 
to  a  pressure  of  6  inches,  the  pressure  being  recorded  on  a  chart 
mounted  on  a   drum  actuated  by  clockwork,   which  makes  one 
complete  revolution  in  7  days.      The  chart  is  divided  into  days 
and  hours    and  thus  records  the  hourly  variation  in  pressure. 
The  complete  gauge  and  clock  is  enclosed  in  a  copper  case  with 
a  glass  front,  winch  renders  it  most  portable  and  compact. 

The  Davis-Biram  Anemometer. 

The  Davis-Biram  anemometer  was  exhibited.  The  instru- 
ment has  already  been  described  m  the  Transactions*  but  one  or 
two  small  improvements  have  since  been  introduced.  Besides 
the  short  handle  supplied  with  the  instrument,  a  second  handle 
of  any  length,  in  every  case  provided  with  a  disconnecting  or 
connecting  slip-ring,  can  be  used,  which  enables  measurements 
to  be  taken  m  any  part  of  a  large  roadway.  This  handle  is  so 
constructed  that  it  can  be  used  as  a  deputy's  stick  2 Attach 
ment  is  now  also  provided  which  will  permit  of  all  the  ^  t 
oemg  at  any  time  promptly  set  to  zero. 


*  Trans.  Inst.  M.  E.,  19,1,  vol.  xlii.,  page  382  .  and  1912j  voJ  rf 


iv. ,  page  30. 
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APPENDICES. 


NOTES  OF  PAPERS  ON  THE  WORKING  OF  MIXES,  METALLURGY, 
ETC.,  FROM  THE  TRANSACTIONS  OF  COLONIAL  AND  FOREIGN 
SOCIETIES  AND  COLONIAL  AND  FOREIGN  PUBLICATIONS. 


The   following   contractions   are    used    in    the    titles    of    the    publications 
abstracted :  — 
Anal.  Mus.  Nac.  Buenos  Aires.     Anales  del  Museo  Nacional  de  Historia  Natural 

de  Buenos  Aires. 
Ann.  Mines  Belgique.     Annales  des  Mines  de  Belgique,  Brussels. 
Ann.  Mines  Paris.     Annales  des  Mines,  Paris. 

Ann.  Soc.  Ge~of.  Belg.     Annales  de  la  Societe  Geologique  de  Belgique,  Liege. 
Ann.  Soc.  Geol.  Nord.     Annales  de  la  Societe  G'-ologique  da  Nord,  Lille. 
Berg-Huttenm.   Jahrb.   Leohen.     Berg-und  Hiittenmannisches  Jahrbuch  der  k.  k. 

montanistischen  Hochschulen  zu  Leoben  und  Pribram,  Vienna. 
Bol.  Soc.  Vac.  Min.  Chile.       Boletin  de  la  Sociedad  Nacional  de  Mineria,  Santiago 

de  Chile. 
Bull.  Soc.  Giol.  France.     Bulletin  de  la  Societe  Geologique  de  France,  Paris. 
Bur.  Mine?.     Bureau  of  Mines,  Washington,  U.S.A. 
Eng.  cfc  Min.   World.     Engineering  &  Mining  World,  Chicago,  U.S.A. 
Fbldt.  Ki'rJ .    Fbldtani  Kozlony,  Budapest. 
Jahresbericht  k.  ung.  geol.    Reichsansi.     Jahresbericht  der  Koniglich  Ungarischen 

Geologischen  Reichsanstalt,  Budapest. 
Mem.    Com.    Geol.    Russie.       Memoires   du    Comite    Geologique    de    Russie,    St. 

Petersburg. 
Min    Res.  Philipp,  Is.     Mineral  Resources  of  the  Philippine  Islands,  Government 

Bureau  of  Mines,  Manila. 
Mitt.    Geol.    Gesellsch.     Wien.      Mitteilungen    der    Geologischen    Gesellschaft    in 

Wien,  Vienna. 
Neues   Jahrb.      Neues    Jahrbuch  fiir  Mineralogie,   Geologie,   und  Paliiontologie, 

Stuttgart. 
(Esterr.  Zeitschr.  f.  Berg-  u.  Hiittenives.     "Esterreichische  Zeitschrift  fiir  Berg-  und 

Hiittenwesen,  Vienna. 
Philipp.  Journ.  Sci.      Philippine  Journal  of  Science,  Manila. 
Proc.  <f-  Trans.  Nov.  Scot.  Inst.  Sci.    Proceedings  <te  Transactions  of  the  Nova 

Scotian  Institute  of  Science,  Halifax,  Nova  Scotia. 
Proc.  Engineers' Soc.  W.  Pinna.     Proceedings  of  the  Engbieers' Society  of  Western 

Pennsylvania,  Pittsburg,  U.S.A. 
Rev.  Noire.     Revue  Noire,  Lille. 
Rev.  Sci.  Paris.     Revue  Scientifique,  Paris. 

Verhandl.  k.  1;.  Geol.  Reichsanst.     Verhandlungen  der  kaiserlich-koniglichen  Geo- 
logischen Reichsanstalt,  Vienna. 
Vierter  Jahresber.    Niedersachs.    Geol,    Ver.      Vierter  Jahresbericht   des   Nieder- 

siichsischen  Geologischen  Vereins,  Hanover. 
Zeitschr.   f.    Berg.,  Witt.-  u.  Salinemoes.      Zeitschrift  fiir  das  Berg-,  Hiitten-  und 

Salinenwesen  im  preussischen  Staate,  Berlin. 
Zeitschr.  f.  prakt.   Geol.      Zeitschrift  fiir  praktische  Geologie  ;  and   ibid.  (Berg. 

loirtscha/tliche   Mitteilungen),  Berlin. 
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GEOLOGY,  MINERAL  DEPOSITS,  ETC. 
Upright    Tree-trunks    in    the    Coal-Measures    of    Lens    and     Lievin 

Charlks  Basbois.     Ann.  Soc.  Oiol.  Nord.,  1911,  vol.  xi.,  pages  187-196. 

This  memoir  strengthens  the  evidence  in  favour  of  the  conclusion  that 
such  erect  trunks  with  their  roots  are  in  the  position  of  growth,  and  are  nol 
drifted  material,  despite  the  observation  that  the  roots  found  at  the  roof  of 
a  coal-seam  never  traverse  the  Beam,  but  spread  out  along  its  upper  surface, 
or  appear  to  be  abruptly  cut  off.  It  will  be  borne  in  mind,  however,  that  coal 
and  shale  are  materials  of  very  different  resisting  power  when  confronted 
with   tectonic  influences. 

The  author  has  made  a  special  study  of  the  roofs  of  seams: — (1)  coarse 
grit  roofs,  evidently  laid  down  near  the  shore  amid  currents  of  quickly 
diminishing  rapidity;  (2)  plant-shale  roofs;  (3)  roofs  of  black  bituminous  fish- 
shale  :  (4)  roofs  of  brown  bituminous  shale,  full  of  brackish-water  lamelli- 
branchs;  and  (5)  roofs  of  calcareous  shale  with  marine  mollusca.  All  these 
roofs  are  of  remarkable  constancy  in  their  occurrence.  The  roofs  belonging 
to  the  first  two  categories  were  laid  down  in  turbid  marshy  waters  rarely 
attaining  16^  feet  in  depth,  and  occasionally  dried  up;  the  roofs  belonging 
to  the  last  three  eategories  were  laid  down  in  comparatively  pure  and  deep 
water  (fresh,  brackish,  or  sea-water)  in  lagoons,  lakes,  or  bays.  Now,  it  is 
practically  only  in  the  first  two  categories  that  the  erect  trunks  are  found,  as 
may  be  seen  from  the  tables  showing  such  occurrences  in  the  case  of  nineteen 
seams  or  more  at  Lens,  and  seven  at  Lievin.  L.  L.  B. 

Marine    Bands    in    the    Liegre    Coal    Basin. — By    Armand    Renier.        Ann. 
Soc.  Geol.  Belg.  1912,  vol.  xxxix.,  Memoires,  pages  375-392. 

In  this  second  memoir  on  the  subject,  accompanied  by  a  full  bibliography, 
details  are  given  of  the  most  recent  investigations,  which  tend  to  show  that 
there  are  at  least  thirteen,  if  not  fourteen,  marine  horizons  in  the  Liege 
coal-basin. 

The  author  notes,  by  the  way,  that  the  habitat  of  Lingula  appears  to  have 
varied  little  in  the  course  of  Carboniferous  time :  the  genus  seems  to  abound 
especially  in  the  finely  stratified  brownish-black  shales,  which  may  be  regarded 
as  the  result  of  the  consolidation  of  mud  charged  with  putrefying  organic 
matter. 

The  various  horizons  are  tabulated  in  stratigraphical  order  from  the  most 
recent  to  the  oldest,  and  proceeding,  as  far  as  possible,  from  west  to  east.  In 
some  cases  the  synonymy,  in  others  the  constancy  of  certain  horizons  are 
avowedly  doubtful ;  but,  on  the  whole,  the  author  adheres  to  the  statement 
above  made  as  to  the  number  of  now  recognized  marine  horizons.  It  will  be 
noted  that  most  of  them  occur  below  the  Stenaye  Seam,  and  belong  to  the 
Andenne  and  Chatelet  Series. 

Correlation  is  now  permissible  with  the  coal-basins  of  Dutch  Limburg, 
Aachen  (Aix  la  Chapelle),  and  Westphalia,  the  barren  measures  being  at  the 
summit  of  a  series  which  contains  a  great  number  of  marine  horizons  closely 
following:  one  on  the  other.  L.  L.  B. 


Microscopic    Structure    of    Coal. — By   Jtji.itjs    Schuster.        Neues   Jahrb., 
1912,  vol.  ii.,  pages  33-41. 

The  results  of  the  author's  investigations  go  to  prove  that  the  inclusions 
in  coal  previously  regarded  as  algae  (seaweeds)  are  nothing  of  the  kind,  but 


TRANSACTIONS    AND    PERIODICALS.  O 

are,  on  the  contrary,  purely  mineral  structures.  He  does  not,  however, 
contest  the  importance  of  the  part  played  by  algae  and  plankton  in  the 
formation  of  coal  and  also  of  petroleum.  He  considers  that,  in  the  case  of 
coal,  algae  are  merely  accessory  constituents.  All  the  structures  hitherto 
described  as  algal  are  either  resins  or  sphaeroliths  (otherwise  sphaerulitic 
structures  consisting  of  silica,  calcspar,  iron,  etc.).  What  remains  of  plants 
happen  to  have  been  caught  up  in  them  are  typically  of  terrestrial  origin,  as, 
for  example,  spores.  L.  L.  B. 


Ore-deposits  of  Traversella,  Piedmont. — By  Fr.  C.  Muller.  Zeitschr.  f. 
praht.  Geol.,  1912,  vol.  xx.,  pages  209-240. 

This  very  exhaustive  memoir  includes  a  complete  bibliography  of  the 
subject,  and  the  three  main  groups  of  rocks  which  are  characteristic  of  the 
district  are  described  in  some  detail:  these  ara  the  eruptive  rocks  (diorites, 
porphyrites,  mica-traps),  the  crystalline  schists,  and  the  carbonate  rocks,  with 
which  last  the  ores  are  especially  associated.  It  is  observed  that  pure  lime- 
stones or  dolomites  appear  to  be  absent.  Magnetite  is  the  most  important 
ore;  sulphidic  ores,  such  as  ordinary  pyrite  and  magnetic  pyrite,  occur 
abundantly,  but  are  of  no  industrial  consequence.  Cupriferous  ores,  in  view 
of  possible  local  enrichments,  present  a  more  hopeful  prospect.  Galena, 
the  rarely  occurring  zinc-blende,  arsenical  pyrite,  antimonite,  and  molybde- 
nite, are  all  here  of  small  importance. 

If  classified  according  to  their  genetic  relationships,  the  ore-deposits  of 
Traversella  would  fall  naturally  into  two  groups,  (1)  contact-deposits,  and 
(2)  metalliferous  lodes.  The  contact  ore-deposits,  yielding  especially  magnetite, 
and  secondarily  chalcopyrite,  are  characteristic  of  the  districts  of  Traversella 
proper  and  Montaju-Cima-Gias  del  Gallo.  In  the  former  the  two  concessions 
of  Riondello  and  Castiglione  are  of  ancient  renown,  and  the  workings  there 
are  described  in  detail.  The  geological  structure  of  the  Riondello  area  is 
extremely  complicated :  the  accumulation  of  carbonated  rocks  is  in  causal 
connexion  with  the  irruption  of  the  diorite.  Mineralization  is  of  stockwork 
character  in  the  first-named  rocks,  and  is  more  frequent  nearer  the  surface. 
The  connexion  of  the  mineralization  with  eruptive  phenomena  is  clearly 
apparent  in  the  Montaju-Cima-Gias  del  Gallo  district:  there  all  the  ore- 
bodies  lie  among  rocks  which  are  extensively  invaded  by  diorites. 

The  metalliferous  lodes  yield  sulphidic  ores  in  a  quartzose  gangue :  oxidic 
ores  are  entirely  wanting.  L.  L.  B. 


Metalliferous  Ore-deposits  in  German  South-West  Africa. — By  —  Dahms. 
Zeitschr.  f.  prakt.  Geol.,  1912,  vol.  xx.,  pages  240-247. 

Of  late  years,  mining  prospectors  have  been  very  active  in  the  colony, 
being  emboldened  by  the  flourishing  condition  of  the  mineral  industry  of 
Otavi  and  by  the  discovery  of  diamonds  in  the  Namib.  Thus  far,  nothing  has 
justified  the  initiation  of  mining  operations  on  the  grand  scale,  for  either 
the  ore-deposits  have  proved  to  be  too  insignificant,  or  else  difficulties  of  trans- 
port and  other  unfavourable  conditions  have  at  least  temporarily  forbidden 
the  attempt  to  work  what  might  be  otherwise  payable  deposits.  In  some 
cases,  moreover,  exploration- work  is  still  in   progress. 

The  great  majority  of  mineral  finds  have  been  made  in  the  region  of  the 
African  Primary  System,  a  series  of  gneisses,  mica-schists,  and  quartzites, 
into  which  numerous  eruptives  have  burst  their  way.  The  mineral  enrich- 
ments occur  mostly  in  these  eruptive  rocks,  or  in  the  vicinity  thereof.     As 
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regards  the  basic  eruptives,  metalliferous  deposits  are  preferably  associated 
with  the  diabases;   and   as  regards  1 1 1 « -  acidic  eruptives,  the   association    is 

mainly  with  the  granites  and  their  derivatives.  \  shorl  description  is  given 
of  the  diabases,  as  also  of  the  granites  and  pegmatites. 

No  considerable  primary  enrichments  or  accumulations  of  heavy  metals 
have  so  far  been  recorded  in  connexion  with  the  granites,  l>ut  with  regard  to 
the  pegmatites  another  tale  is  told.  Thus  tinstone  is  found  among  the 
pegmatites  of  the  Erongo  Mountains,  ;il-<>  monazite;  while  tantalite  is  reported 
from  a  pegmatite  dyke  at  the  northern  margin  of  the  Namib,  mar  Donderhoek. 
At  Goagas  and  Ubib  in  the  Herero  country  wolframite  occurs  in  stellate 
groups  in  the  granite;  the  same  mineral  occurs  in  small  quantities  in  pegmatite 
dykes  in  the  Erongo  Mountains.  Molybdenum-ores  are  found  frequently 
enough,  both  in  the  granites  and  in   the  pegmatites. 

The  occurrence  of  cupriferous  ores  in  pegmatite  at  Gaidip,  on  the  Orange 
River  between  Ramansdrift  and  Homsdrift,  is  described;  and  reference  is 
made  to  the  copper-ore  deposit  on  the  Khan  River,  near  Swakopmund.  Sul- 
phidic  copper-ores,  iron  pyrites,  and  their  oxidation-products,  in  part  auri- 
ferous and  argentiferous,  iare  abundant  among  the  quartz-pegmatites  of 
various  localities.  Cupriferous  lodes  are  frequent  in  the  granite  at  Aiais, 
along  the  lower  reaches  of  the  Fisch  River.  L.  L.  B. 


Asphalt-deposits    of    Hanover. — By    Fk.    Schondorf.        Vierter   Jahresber. 
Niedersachs.  Geol.   Ver.,  1911,  pages  105-138. 

The  principal  deposits  are  situated  in  the  Velber  and  Ahlem  districts, 
some  3  miles  west  of  the  city  of  Hanover.  Asphalt  has  also  been  found,  and 
was  formerly  worked  at  Linden  (which  may  be  described  as  being  to  Hanover 
what  Salford  is  to  Manchester).  The  section  exposed  in  the  great  opencast 
workings  of  the  United  Limmer  Company,  south  of  Ahlem,  is  described  in 
full  detail.  Under  a  cover  of  drift-gravels  and  sands  and  Lower  Cretaceous 
blue  plastic  clays  come  the  Gigas-beds  (bituminous  limestones  and  marls  with 
three  seams  of  asphalt) ;  these  are  followed  in  downward  succession  by  the 
Virgula-beds  (Upper  Kimmeridgian) ;  by  the  Pteroceras-heds,  with  the  main 
asphalt-deposit  filling  cavities  and  clefts  in  a  shelly  limestone  (Middle 
Kimmeridgian) ;  and  these  by  Lower  Kimmeridgian  (including  two  belts  of 
highly  bituminous  limestone),  Coralline  Oolite,  and  Lower  Oxfordian  (Heersum 
Beds).  All  these  strata  may  be  summarized  as  an  alternation  of  limestones 
and  marls. 

The  stratigraphical  details  are  exhaustively  discussed,  and  the  author's 
reading  of  the  succession  in  the  light  of  new  exposures  is  contrasted  with 
that  of  previous  writers  on  the  subject.  The  tectonic  side  of  the  question 
is  then  approached,  and  it  is  shown  that  the  bituminous  (or  asphaltic)  impreg- 
nation is  practically  confined  to  a  zoue  of  disturbance  lying  between  two 
great  boundary-faults.  Within  this  zone  the  rocks  strike  generally  north  and 
south,  with  an  easterly  dip  which  steepens  in  the  western  portion  of  the  area. 
This  zone  is  traversed  by  the  so-called  "Eastern  Main  Fault,"  by  which  and 
by  a  south-westerly  to  north-easterly  overthrust  it  is  split  into  three  fault- 
blocks.  In  two  of  these  the  strata  are  practically  undisturbed,  but  in  the 
third  or  north-western  block  they  are  traversed  by  innumerable  cross-faults. 

It  is  important  to  note  that  the  asphalt  is  not  restricted  here  to  particular 
geological  horizons,  but  is  dependent  on  the  lithological  character  of  the 
strata:  permeable  rocks,  oolitic  or  cavernous  limestones  and  porous  marls,  are 
so  to  say  "steeped"  in  asphalt;    while   impermeable  rocks,  such   as  compact 
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limestones  and  marls  or  plastic  clays,  are  bereft  of  it.  Rocks  of  a  more  or 
less  permeable  character  are  correspondingly  rich  or  poor  in  bitumen,  an 
observation  which  applies  to  the  varying  permeability  of  one  and  the  same 
stratum.  As  the  workability  of  a  deposit  is  dependent,  not  only  on  its  per- 
centage of  contained  bitumen,  but  also  on  its  thickness,  in  practice  only  the 
thickest  limestone  belts,  more  especially  the  Middle  Kimmeridgian,  are  actively 
worked. 

Another  important  observation  is,  that  only  those  permeable  strata 
are  impregnated  with  asphalt  which  lie  along  or  between  faults.  There 
appears  to  be  no  possibility  of  doubt  that  these  deposits  should  be  classified 
as  "secondary";  in  a  word,  that  the  bitumen  made  its  way  through  clefts  and 
fissures  into  permeable  rocks  belonging  practically  to  any  horizon  in  the 
"White  and  Brown  Jura  (Cornbrash)."  It  seems  evident  that  it  came  up  from 
greater  depths,  and  possibly  it  is  derived  from  the  highly  bituminous  shales 
and  limestones  of  the  Lias,  which  crop  out  south  of  the  asphalt-occurrences; 
or  it  may  be  derived  from  yet  older  strata,  but  the  author  refrains  from 
committing  himself  to  a  definite  opinion  on  this  matter.  There  is  a  noticeably 
large  proportion  of  sulphur  in  the  Ahlem  asphaltic  limestones:  much  pyrite 
is  irregularly  dispersed  therein,  often  in  such  masses  that  it  enhances  the 
difficulties  attendant  on  boring  operations.  L.  L.  B. 


Asphaltic    Limestones   of   the    Pescara    District,    Italy. — By   Geoeg   Thiel. 
Zeitschr.  f.  prakt.  GeoL,  1912,  vol.  xx.,  pages  169-196. 

The  petroliferous  and  asphaltic  belt  of  Central  Italy  stretches  in  a  broad 
ellipse  from  north-east  to  south-west,  practically  right  across  the  peninsula. 
The  district  with  which  the  author  deals  lies  in  the  eastern  portion  of  this 
belt.  The  asphaltic  limestones  and  dolomites  of  the  Pescara  valley,  according 
to  E.  Camerana,  yielded  25,554  tons  of  asphalt  out  of  the  total  Italian  output 
of  131,371  tons,  the  greater  part  of  the  remainder  being  produced  by  the 
Sicilian  mines  at  Ragusa.  The  principal  occurrences  of  the  Pescara  valley 
are  grouped  in  the  neighbourhood  of  the  railway-station  of  San  Valentino- 
Caramanico  (on  the  line  from  Pescara  to  Rome  across  the  Abruzzi),  in  the 
province  of  Chieti.  The  output  from  them  is  practically  controlled  as  to  two- 
thirds  by  a  German  company,  and  as  to  the  remaining  third  by  a  British 
company :  both  companies  treat  the  raw  material  in  factories  in  the  village  of 
Scafa,  lower  down  the  Pescara  valley.  Orographically,  the  asphaltic  limestone- 
area  occupies  the  northern  flank  of  the  Majella,  one  of  the  ranges  of  the 
Abruzzi.  Vegetation  is  on  the  whole  scanty,  and  during  the  dry  season  the 
water-supply  is  extraordinarily  restricted. 

A  brief  conspectus  is  given  of  the  geology  of  Central  Italy,  the  rocks  being 
defined  as  exclusively  Mesozoic  and  Kainozoic.  In  the  asphaltic  limestone- 
area,  the  following  formations  are  described  somewhat  fully: — The  Tertiary 
Nummulitic  Limestones;  the  older  marls;  the  Bryozoan  Limestones;  the 
younger  marls;  the  Lithothamnion  Limestones;  the  clays  and  gypsum;  and 
the  conglomerates.  These  range  in  age  from  Lutetian-Bartonian  (Eocene- 
Oligocene)  to  Upper  Miocene.  The  history  of  the  earth-movements  which  took 
place  in  the  Kainozoic  Era  in  this  region  is  sketched,  and  it  would  appear 
that  the  asphaltic  limestone-area  is  characterized  by  considerable  faulting. 

The  following  deposits  are  described  in  some  detail :  Santo  Spirito,  Acqua 
Fredda,  Fonticelli,  Piano  de'  Monaci,  Cusano,  San  Giorgio,  and  Torretta. 
According  to  the  tabulated  analyses,  the  percentage  of  bitumen  in  the  lime- 
stones ranges  from  1062  to  15"70,  and  the  more  bitumen  the  limestones 
contain  the  softer  they  are. 
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1  'ho  origin  of  the  asphaltic  deposit  is  discussed  at  great  Length,  and  the 
author  lays  down  as  axiomatic  the  statement  that  irregulai  distribution  ol 
the  bitumen,  as  revealed  by  the  microscope-slide,  the  band-specimen,  and  the 
entire  working-face,  points  to  secondary  immigration  of  the  substance  from 
its  primary  deposit.  The  excellent  preservation  oi  the  most  delicate  structures 
of  the  fossils  in  tin-  asphaltic  limestones  also  >lm\v.s  that  the  bitumen  cannot 
have  been  formed  in  situ.  Moreover,  the  numerous  clefts  and  insures  originated 
by  earth-movements  within  the  calcareous  deposits  (by  that  time  hardened 
into  limestones)  must  have  favoured  the  percolation  of  hydrocarbons.  It  will 
be  further  noted  that  the  bitumen  occurs  in  limestones  of  very  different  ages — 
ranging  from  the  Eocene  to  the  Upper  Miocene.  The  fact  that  petroleum 
originates  in  the  deeper-lying  strata  of  the  earth's  crust  is,  in  the  author's 
view,  confirmed  by  the  association  with  these  aspnaltic  deposits  of  a  hot 
sulphur  spring,  which  he  regards  as  a  sort  of  conduit  from  unplumhed  depths. 
The  deposits  are  worked  in  part  underground  and  in  part  opencast.  Rock- 
falls  are  infrequent,  the  toughness  and  hardness  of  the  material  rendering 
underground  working  in  this  respect  practically  exempt  from  danger.  The 
only  workings  now  in  activity  are  the  opencast  mines  of  Piano  de'  Monaci  and 
San  Giorgio,  and  the  deep  levels  of  Fonticelli  and  Cusano.  Shot-firing  is 
carried  on  with  black  powder.  The  crude  bitumen  is  in  part  fused  at  Fonticelli 
and  Scafa,  and  the  output  of  the  Cusano  mine  is  previously  washed  and 
picked.  L.  L.  B. 


Asphaltic  Deposits  of  the  Val  de  Travers,  Switzerland.  —By  F.  Breynaert. 
Ann.  Mines  Paris,  1912,  series  11,  vol.  ii.,  pages  316-347. 

The  Val  de  Travers  occupies  a  syncline  striking  from  south-west  to  north- 
east, the  constitutive  strata  of  which  have  been  laid  bare  by  the  mine-work- 
ings, by  numerous  quarries,  and  by  vast  natural  exposures.  From  the  Lake 
of  Neuchatel  on  the  east  it  is  separated  by  the  anticlinal  range  of  C'hasseron- 
Creux  du  Van;  and  from  French  territory  on  the  west  by  the  rugged  plateau 
of  the  Cote  aux  Fees  and  by  the  Travers  Mountains,  similarly  anticlinal  in 
structure.  The  strata  more  especially  associated  with  the  bituminous  impreg- 
nation are  of  Upper  Neocomian  age  (Urgonian) :  two  subdivisions  are  recog- 
nized, the  lower  consisting  of  yellow  Echinoderm  Limestones,  and  the  upper 
of  Caprotina  Limestones.  In  the  Val  de  Travers,  the  Lower  Urgonian  shows 
no  trace  of  bituminous  impregnation,  whereas  on  the  shores  of  the  lake 
sufficient  bitumen  has  been  observed  in  the  limestone  to  justify  sporadic 
attempts  at  working.  The  Upper  Urgonian,  on  the  other  hand,  which  is  but 
little  impregnated  with  bitumen  in  the  neighbourhood  of  the  lake,  is  the 
site  of  the  main  deposits  in  the  Val  de  Travers.  It  is  a  chalky  granular 
limestone,  yellowish-white  where  bitumen  is  absent,  dark  chocolate-brown 
where  the  rock  is  impregnated  with  bitumen;  it  dips  beneath  the  Tertiary 
strata  on  the  south-eastern  flank  of  the  valley.  Reasons  are  adduced  for  the 
opinion  that  the  asphaltic  deposit  does  not  extend  very  far  north-eastwards, 
but  south-westwards  the  data  are  less  positive :  the  known  extent  of  the 
Urgonian  belt,  whether  bituminous  or  not,  exceeds  9  miles. 

Within  the  limits  of  the  mining  concession  the  asphaltic  deposit  may  be 
described  as  broadly  undulating,  with  a  general  south-easterly  dip.  Approxi- 
mate measurements,  carried  out  in  1905,  form  the  basis  of  a  strictly  conserva- 
tive estimate  that  the  amount  of  asphalt  still  in  sight  exceeds  4.000,000  tons. 
Pillars  have  been  left  in  the  old  workings,  and  by  a  judicious  system  of 
packing  it  may  well  be  found  possible  to  work  these  pillars  out  also. 
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The  working  of  asphalt  in  the  Canton  of  Neuchatel  dates  from  very 
ancient  times,  but  it  is  first  mentioned  in  "modern"  literature  in  1620.  A 
brief  but  sufficiently  detailed  account  is  given  of  the  various  mining  con- 
cessions granted  by  the  Neuchatel  authorities  down  to  and  inclusive 
of  the  one  which  is  at  present  in  force.  In  summarizing  the  legal  pro- 
visions and  regulations  to  which  the  lessees  are  subjected,  the  author 
points  out  that  exorbitant  privileges  are  reserved  to  the  surface-owners,  with 
the  ultimate  effect  of  restricting  the  natural  development  of  mining  operations. 
A  new  mining  law,  now  under  consideration,  will  probably  embody  clauses 
which  are  directed  to  the  mitigation  of  this  and  other  evils. 

Working  may  be  said  to  have  begun  seriously  in  1871,  before  which  time 
such  little  mining  as  had  been  done  was  carried  on  by  opencast  workings.  A 
description  is  given  of  the  pillar-and-staJl  method  adopted  in  the  year  above 
mentioned,  and  a  mathematical  discussion  of  that  method  is  subjoined, 
whence  the  general  conclusion  is  drawn  that,  not  only  in  the  case  of  the 
Travers  asphalt,  but  in  all  cases  where  pillar-working  is  adopted,  it  is  advis- 
able in  the  preliminary  workings  (at  all  events)  to  leave  very  extensive  pillars. 
An  account  is  given  of  the  methods  now  utilized  for  removing  the  pillars,  the 
industrial  value  of  which  is  considerable. 

Ventilation  is  easy,  and  the  haulage  and  hewing  operations  are  said  to 
present  no  particularity  that  needs  to  be  dwelt  on.  The  fissures  which  traverse 
the  deposit,  in  wet  seasons  especially,  cause  trouble  in  the  way  of  considerable 
inflows  of  water,  but  these  are  successfully  dealt  with  by  electrical  pumping 
plant.  The  new  organization  of  the  mine  carried  out  in  1895  has  increased 
the  output  by  60  per  cent.  L.  L.  B. 


Croatian   Bauxites. — By  M.   Kishpatich.     Neues  Jahrb.,  1912,  Beilage-Band 
xxxiv.,  pages  513-552. 

It  had  been  reported  that  in  the  area  of  the  Croatian  Karst  (fissured 
limestone  plateaux)  great  masses  of  rich  iron-ore  were  everywhere  observable. 
The  author  personally  investigated  the  district,  examined  all  the  supposititious 
iron-ore  deposits,  and  found  that,  in  every  case  except  one  (the  haematites  of 
Debelyak  in  the  Vekbit  Hills),  the  deposits  were  really  bauxites.  It  is  true 
that,  with  the  latter,  a  small  amount  of  iron-ore  is  generally  associated;  and 
this  circumstance,  together  with  the  red  coloration  of  the  bauxites,  accounts 
for  the  popular  delusion.  Crystalline  rocks  do  not  occur  anywhere  near  the 
deposits,  nor  will  lateritic  weathering  account  for  their  genesis — which  is,  in 
fact,  traced  to  the  limestones. 

First  of  all,  a  detailed  description  is  given  of  the  deposits  of  Crginbrieg; 
here  entire  hillsides  and  summits  are  built  up  of  bauxite  :  the  mineral  is  pale 
red,  generally  oolitic  in  structure,  rarely  compact.  Close  to  the  village  of 
Vratce,  a  bedded  bauxite-deposit,  which  overlies  the  limestones  and  disappears 
beneath  the  dolomites,  extends  over  a  length  of  330  yards  and  a  breadth  of 
131  yards:  according  to  three  chemical  analyses,  it  contains  from  55  to  61 
per  cent,  of  alumina.  Far  more  extensive,  however,  is  the  Rudopolye  deposit, 
where  bauxite  crops  out  uninterruptedly  over  a  length  of  3J  miles  and  a 
breadth  varying  between  two-thirds  and  a  third  of  a  mile :  the  village  owes 
its  very  name  ("Redfield")  to  the  deposit.  Here  again  the  texture  of  the  ore 
is  predominantly  oolitic.  Four  chemical  analyses  show  percentages  of  alumina 
ranging  from  53  to  about  67.  The  Mazin  deposit  covers  also  a  large  area, 
which  is  given  over  to  arable  farming,  and  the  blocks  of  bauxite  which 
bestrew   the   ground   have   been  collected  in   countless   heap- :    the   high   road 
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itself  at  the  tillage  <>t  BabichJ  is  actually  out  in  bauxite.  Three  Chemical 
analyses  of  the  mineral  arc  tabulated,  yielding  percentages  >>i  alumina  which 
range  from  384  to  481.    The  bedded  bauxites  <io  feet  thick)  of  Skochaj  are 

described,  and  they  are  shown  to  contain  more  than  56  per  rent,  ol 
alumina.  \  description  is  then  subjoined  of  certain  Dalmatian  and  Bosnian 
bauxites,  as  also  of  those  <>f  Villeveyrac  in  Southern  France  and  Linwood  in 
i  Georgia. 

The  views  of  various  writers  regarding  the  origin  ol  bauxites  arc  recapitu- 
lated and  discussed.  Stress  is  laid  on  the  fact  that  practically  all  known 
bauxite-deposits  lie  among  limestones;  further,  that  the  Croatian  bauxites 
contain  so  little  combined  water  that  their  lateritic  origin  cannot  be  postu- 
lated: they  must  be  regarded  as  the  residues  ol  limestones  and  dolomites 
which  have  been  dissolved  away.  But  that  process  is  not  quite  so  simple  and 
straightforward  as  the  current  literature  would  lead  one  to  believe,  and  the 
author  proposes,   on   a   future   occasion,   to   deal   with   this  subject   in   detail. 

L.  L.  B. 


Bismuth    Lodes     in     Eastern     Servia. — By     M .     Lazarevic    and    E.     Kittl. 
Zeitschr.  f.  <prakt.  Qeol.,  1912,  vol.  xx.,  pages  280-287. 

The  bismuth  lodes  of  Aljin  Dol  and  Jasikova  are  situated  some  9  miles 
south  of  Knjazevac.  They  occur  among  the  gabbros  (crystalline  igneous  rocks) 
over  a  considerable  area.  The  main  lode  of  Aljin  Dol  is  associated  with 
numerous  intrusions  of  a  later  diabase.  In  regard  to  their  mineralization, 
the  lodes  are  divisible  into  two  groups:  (1)  ferruginous  sulphides,  poor  in 
quartz;  and  (2)  quartz-sulphide  lodes,  poor  in  iron-ore.  Chalcopyrite,  zinc- 
blende,  and  magnetic  and  arsenical  pyrites  are  associated  with  the  bismuth- 
ores.  Malachite  and  "bismuth  ochre"  (Bi,03)  occur  as  secondary  minerals. 
It  is  to  be  noted  that  accumulations  of  ore  are  invariably  to  be  found  here  in 
the  neighbourhood  of  diabase  dykes. 

The  association  of  bismuth-ores  with  the  lodes  in  the  basic  eruptive 
rocks  bearing  chalcopyrite  and  spathose  carbonates  (iron,  etc.)  appears  to 
be  very  frequent  in  this  area.  Further  jirospecting  work  is  needed,  and  the 
outlook  is  by  no  means  hopeless;  but  these  deposits,  like  many  another  mining 
proposition  in  Servia,  await  more  favourable  financial  conditions.  The 
smaller  capitalists  cannot  face  the  indispensable  preliminary  expenditure; 
while  the  bigger  capitalists  are  discouraged,  to  use  no  stronger  term,  by  the 
exorbitant  demands  of  the  so-called  "  mining  owners  "  (landowners,  etc.). 

The  gabbros,  the  country-rocks,  and  the  bismuth-ores  and  associated 
minerals  are  described  in  some  detail,  but  the  paper  is  singularly  lacking  in 
precise  data  of  economic  interest.  L.  L.  B. 

Boracic   Deposits   in  Asia  Minor. — By  —  Coulbeaux.       Ann.  Mines  P<fis, 
1912,  series  11,  vol.  ii.,  pages  294-315. 

Some  preliminary  observations  are  devoted  to  the  utilization  of  borax 
and  boracic  acid  for  various  industrial  purposes.  The  output  from  Asia  Minor 
has  greatly  increased  within  the  last  decade,  and  amounts  to  about  a  third 
of  the  world's  consumption. 

The  deposits  here  described  occur  in  the  neighbourhood  of  the  village  of 
Sultan  Chair,  in  the  Province  of  Brussa,  some  42  miles  distant  from  the 
harbour  of  Pandemia  on  the  Sea  of  Marmora,  with  which  they  are  linked 
up  by  a  road  suitable  for  wheeled  traffic  (this  will  shortly  be  superseded  by  a 
railway).     Workings  have  been  traced  here  dating  back  to  untold  ages,  but 
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the  modern  industry  dates  at  earliest  from  1865.  At  one  time  opencast,  the 
mines  are  now  exclusively  underground,  and  some  difficulty  arises  from  the 
irregularity  of  the  deposits.  Timbering  is  unnecessary,  except  in  the  vicinity 
of  sundry  faults.  The  pandermite  or  calcium  borate  got  here  is  reckoned  to 
contain  from  46  to  48  per  cent,  of  boracic  acid,  and  its  value  is  therefore  sucli 
as  to  compensate  for  the  heavy  export  duty  with  which  it  is  burdened  by  the 
Ottoman  administration. 

A  description  is  given  of  the  gypseous  series  which  overlies  the  borate- 
deposits.  During  the  deposition  of  the  gypseous  series  volcanic  eruptions 
took  place,  originating  the  trachytes  north  of  the  basin,  and  giving  rise  to 
fumaroles  of  boracic  acid,  the  intensity  of  which  varied  with  that  of  the 
volcanic  phenomena.     The  gypsum  is  of  Upper  Eocene  age. 

In  an  appendix,  the  proper  method  of  analysing  a  calcium  borate  is  set 
forth.  L.  L.  B. 


Rounded  Pebbles  of  Coal  Found  in  Sandstone. — By  Dr.  L.  K.  Hirshberg. 
E tig.   &   Miii.    World,   1913,  vol.   xxxviii.,  page  55. 

The  writer  describes  the  discovery  by  Dr.  William  F.  Prouty,  of  the  Ala- 
bama Geological  Survey,  U.S.A.,  of  rounded  pebbles  of  bituminous  coal  at 
Tuscaloosa,  Alabama,  embedded  in  coarse-grained  sandstone.  Other  pebbles 
of  smooth  coal  were  also  brought  to  light  in  other  inorganic  minerals. 
Many  of  them  were  exposed  in  large  numbers  in  a  stone  quarry  which  is 
located  on  the  banks  of  the  Warrior  River,  near  the  Alabama  State  University. 
There  was  nothing  unusual  about  the  sandstone,  which  is  of  the  common 
conglomeratic  and  coarse  type.  Many  fossil  trees  of  the  Carboniferous  type 
were  also  to  be  seen.  The  size  of  the  pebbles  of  coal  differs  greatly.  Many 
of  them  are  larger  than  15  inches  in  diameter,  and  as  small  as  half  an  inch. 
One  was  more  or  less  like  a  football  in  shape,  and  was  18  inches  long  and 
12  thick.  This  chunk  of  coal  was  embedded  in  sandstone  of  the  coarse- 
grained type. 

Dr.  Prouty  analysed  some  of  these  large  coal-pebbles,  and  found  that  they 
contained  over  56  per  cent,  of  carbon,  nearly  39  per  ceut.  of  volatile  matter, 
and  only  5  per  cent,  of  ash  and  moisture — a  better  average  than  even  that  of 
the  high-grade  bituminous  coals.  He  is  of  opinion  that  these  pebbles 
were  once  transported,  not  as  coal,  but  as  chunks  of  lignite  or  wood.  It 
seems  to  him  also  more  reasonable  to  conclude  that  they  were  in  the  form 
of  trees  or  wood,  rather  than  in  any  other  form,  since  many  of  the  pebbles  are 
nearly  spherical  and  not  flattened  out,  as  would  be  expected  if  the  pebbles 
were  formed  of  coal.  A.  P.  A.  S. 


Coal-fields  on  the  Meuse  in  Dutch  Limburg. — By  H.  Van  GROENENDAEL. 
Rev.   Noire.,  1912,  pages  341-343  and  470. 

The  newly-discovered  field  of  bituminous  coal  at  Sittard,  near  Maestricht, 
in  Dutch  Limburg,  derives  great  importance  from  the  circumstances  that  it 
will  afford  large  quantities  of  a  coal  highly  suitable  for  coke-making — some 
seams  contain  as  much  as  40  per  cent,  of  volatile  matter — and  that,  being  on 
the  Meuse,  it  is  in  an  excellent  situation  for  conveyance  to  the  Meurthe-et- 
Moselle  iron-field. 

In  1901,  the  deposit  was  regarded  as  valueless;  but  prospectors  put  down 
bore-holes  which  soon  proved  that  the  seams  of  the  Wurm  coal-field,  to  the 
north  of  Aachen  (Aix-la-Chapelle),  are  continued  into  Dutch  Limburg,  and, 
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passing  under  the  Mouse,  join  the  Campine  coal-field  in  Belgian  Limburg. 
six  applications  for  oonceasiona  were  made;  bul  the  Governmenl  hesitated  t" 
grant  them,  fearing  that  the  property  would  <,'''t  into  the  hands  <>i  I 
Thereupon  the  Stat<-  Klines  Direction  negotiated  with  the  inventors,  who 
consented  to  cede  their  rights  to  the  State  for  a  sum  oi  £160,000 
florins) — the  cost  of  their  exploration.-  and  a  third  of  the  value  <>!  the 
concessions. 

The  effect  of  this  arrangement,  which  has  been  voted  by  the  Lower 
Chamber  of  the  States  General,  and  will  probably  be  confirmed  by  the  0]  per, 
is  to  add  18,150  acres  (7,345  hectares)  to  the  47,370  acres  (19,170  hectares) 
already  reserved  by  the  State;  and  the  Minister  has  undertaken  that  tin- 
new  coal-field  shall  at  once   be  brought  into  working. 

There  is,  however,  another  field  to  be  turned  to  account  in  Dutch 
Limburg.  The  State  Service  of  Mine  Explorations  has  proved  the  esiateni 
this  field  in  the  Peel  region,  also  on  the  Meuse,  and  that,  in  passing  under  this 
river  between  Venlo  and  Ruremonde,  it  joins  the  neighbouring  Rhenish-West- 
phalian  coal-field.  No.  10  bore-hole,  put  clown  near  the  Meuse  at  Kessel,  passed 
through  ten  seams,  varying  in  thickness  between  If  and  6£  feet  (0'52  to  1-89 
metres),  containing  about  26  per  cent,  of  volatile  matter.  Although  the 
depth  is  considerable,  there  would  be  little  difficulty  in  sinking  shafts,  and 
probably  but  little  water.  At  Vlodrop,  in  the  south  oi  the  district,  where  the 
coal  is  less  bituminous,  the  four  seams  passed  through,  varying  in  thickness 
from  nearly  2  to  6^  feet  (0'55  to  nearly  2  metres),  contain  from  20  to  27 
per  cent,  of  volatile  matter.  This  coal-field,  the  area  of  which  is  about 
42,000  acres  (17,000  hectares),  is  traversed,  not  only  by  the  Meuse,  but 
also  by  two  canals  and  three  railways,  while  the  flat  nature  of  the  country 
is  favourable  for  making  branches.  J.  ^V.  P. 


Lignite-deposits     of     the     Wiener-Neustadt      District)      Austria. — By     W. 

Petraschkck.      Verhandl'.  h.  k.  Geol.  Reichsanst.,  1912,  pages  167-170. 

The  deposits  here  described  were  worked  to  some  extent  in  the  middle 
of  the  last  century,  and  the  Wiener-Neustadt  Canal  was  constructed  for  the 
very  purpose  of  carrying  the  output  to  Vienna.  But,  during  recent  decades, 
little  importance  had  been  attached  to  them :  first,  because  it  was  not  so  very 
easy  to  find  a  market  for  the  somewhat  inferior  lignites  which  they  produced ; 
and,  secondly,  because  it  was  inferred  that  the  deposits  were  approaching 
the  stage  of  exhaustion. 

Besides  the  occurrences  at  Zillingdorf,  and  across  the  border  in  Hungary 
at  Neufeld  and  Liechtenworth,  the  lignite-seam  had  been  proved  at  Sollenau; 
and  in  the  'nineties  much  money  and  trouble  was  expended  in  the  vain 
endeavour  to  work  the  last-named  occurrence.  The  upwelling  of  quicksands 
in  the  sump,  and  the  inflow  of  water  at  high  pressure  defeated  this  attempt. 
Recently,  a  number  of  borings  put  down  at  Zillingdorf  and  Liechtenworth 
have  revealed  an  extraordinary  extension  of  the  proved  lignite-seams  and 
a  consequently  unsuspected  reserve  of  this  mineral  fuel.  At  the  first-named 
locality  there  is  a  main  seam  30  to  33  feet  thick,  and  some  66  feet  above 
it  an  upper  seam  10  to  20  feet  thick.  At  Sollenau,  a  seam  averaging  about 
33  feet  in  thickness  had  already  been  proved;  and  at  Liechtenworth  a 
main  seam  from  13  to  16  feet  thick,  together  with  some  thinner  overlying 
seams. 

The  author  does  not  believe  in  the  suggested  correlation  of  the  seams  at 
these  three  localities,  and  adduces  the  evidence  for  his  disbelief.  Nevertheless, 
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the  borings  have  been  put  down  so  close  together  that  unexpected  geological 
phenomena,  such  as  nips-out  or  crushes,  may  be  discarded,  and  the  amount 
of  lignite  in  sight  would  repay  active  working  on  a  grand  scale  for  many 
years  to  come. 

The  average  heating  power  of  the  Zillingdorf  mineral  is  stated  as  equi- 
valent to  2,850  calories.  The  percentage  of  ash  ranges  from  2  to  13,  and 
that  of  hygroscopic  water  from  35  to  43.  In  the  deeper  bore-holes,  the 
lignite  is  found  to  improve  in  quality,  and  so  the  heating  power  of  the 
mineral  from  the  main  seam  is  stated  as  equivalent  to  3,267  calories. 

Within  the  last  decade,  it  has  been  found  possible  to  utilize  industrially 
lignites  even  of  poor  quality  such  as  these.  The  wonderful  development  of 
the  German  brown-coal  industry  is  a  brilliant  testimony  to  this  advance,  and 
it  is  based  on  lignites  of  inferior  quality  to  these  Austrian  minerals.  Not 
to  speak  of  the  great  utility  of  lignites  in  the  matter  of  gas-generators, 
those  of  Zillingdorf  are  easily  convertible  into  briquettes  or  patent  fuel, 
without  the  intervention   of  any  cementing   material.  L.  L.  B. 


Lignite-deposits  of  the  White  Kdrds  Valley,  Hungary. — By  Karl  von  Papp. 
Jahresbericht  k.  ung.  geol.  Beichsanst.,  1909  (1912),  pages  147-185. 

Along  the  upper  reaches  of  the  White  Ivoros  in  Hunyad  County,  between 
Brad  and  Korosbanya,  is  a  Tertiary  lignite-basin  which  has  been  opened  up 
of  late  years  by  several  deep  borings.  These  have  proved  to  be  of  scientific 
as  well  as  of  economic  interest.  A  bibliography  is  followed  by  a  discussion 
of  the  orographical  and  hydrographical  features  of  the  district.  A  detailed 
description  is  given  of  the  stratigraphy,  including  the  diabases,  melaphyres, 
augite-porphyries,  and  derivative  tuffs,  the  quartz-porphyries,  reef-limestones, 
conglomerates,  sandstones,  porphyrites  and  granodiorites,  the  red  clayey 
gravel,  and  finally  the  lignite-deposits  themselves. 

The  last-named  overlie  the  red  clayey  gravel  and  a  conglomerate  of 
uncertain  age.  Four  lignite-seams  have  been  proved,  striking  north-west 
and  south-east;  they  are  of  considerable  thickness,  son.e  measuring  10  and  13 
feet  respectively.  Six  chemical  analyses  are  tabulated,  showing  a  percentage 
of  carbon  which  ranges  from  462  to  591,  and  a  heating  power  which  varies 
between  4,012  and  5,051  calories.  The  details  of  eighteen  borings  are  also 
tabulated,  in  most  of  which  the  four  several  seams  have  been  struck. 

The  measures  would  appear  to  be  of  Miocene  age,  and  in  certain  cases 
outbursts  of  natural  gas  are  associated  with  them,  but  whether  these  are 
of  industrial  consequence  seems  doubtful ;  at  all  events,  the  axiom  hereabouts 
holds  good,  that  where  there  is  much  gas,  there  is  little  coal. 

A  description  is  given  of  the  andesitic  tuffs  and  breccias  and  the  andesites 
which  overlie  the  fossiliferous  Miocene  marls ;  with  the  andesites  gold- 
mining  has  long  been  associated.  These  in  turn  are  overlain  by  Pontic 
micaceous  sands,  clays,  and  gravels.  L.  L.  B. 


Coal     Resources    of    the     Philippines. — By    F.    A.    Dalburo.       Min.    Res. 
Philipp  Is.,  for  the  year  1911  (1912),  pages  54-62. 

In  the  first  sentence  of  this  brief  summary  the  author  states  that  the 
coal  resources  of  the  islands  have  been  investigated  only  to  a  very  limited 
extent.  "Nevertheless,  coal  has  been  reported  from  nearly  every  island  in 
the  Archipelago,  and  the  most  important  fields  have  been  visited,  and 
samples  taken  for  analysis." 
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l  he  coal-fields  are  considered  under  the  following  ais  general  geographical 
divisions:-  (1)  Batan;  (2)  Gebu;  (3)  Polillo;  (4)  Mindanao;  i."n  Masbate;  ami 
(6)  Mindoro. 

In  tabulating  statistics  of  area  and  tonnage,  the  author  points  out  that 
the  figures  necessarilj  indicate  the  minimum  quantity,  and  cannol  jhow  what 
are  the  ultimate  coal-resources  of  the  Archipelago.  The  factors  of  uncer- 
tainty are  considerable,  for  the  coal-seams  dip  at  all  angles  up  to  90,°  and 
are  folded  :""'  faulted.  The  estimated  amounts  of  coal  in  sight  ar( 
follows:  Bituminous,  1,959,200  metric  tons;  sub-bituminous,  31,285,200 
metric  tons;    and   black   lignite,   30,950,000   metric    tons. 

It  is  stated  that  the  Cebu  sub-bituminous  coal-field  is  probably  the  most 
promising  in  the  islands.  The  largesl  areas  therein,  and  those  which  bav< 
been  most  extensively  prospected  and  worked  are  : — (1)  Camujumayan, 
(2)  Camansi;  (3)  Mount  Licos;  and  (4)  Uling.  These  are  very  briefly  de- 
scribed. 

There  is  a  large  market  tor  coal  within  the  Philippine  Islands  themselves; 
over  half  a  million  tons  are  used  annually  by  the  inter-island  steamers, 
railways,  United  States  army  and  navy,  and  industrial  concerns;  but  most  of 
iht    coal  used  at  present  is  imported  from  Japan  and  Australia. 

Although  coal  has  been  known  to  exist  in  the  Philippines  for  over  85 
years,  the  amount  of  mining  so  far  has  been  insignificant.  During  the 
past  year  (1911),  two  coal  companies  have  been  in  actual  operation  and  pro- 
ducing coal.  New  occurrences  were  reported  from  some  half-dozen  localities 
in  1911.  L.  L.  !!. 


Coal    and    Gold    in    Mindanao,    Philippines. — By    W.    D.    Smith.        Philipp. 
Joum.  Sci.,  1911,  vol.  vi.,  pages  359-394. 

In  the  Zamboanga  district,  gold  occurs  in  a  sticky  clay,  the  decomposition- 
product  of  the  schists  which  form  the  core  of  the  peninsula.  The  gold  is 
derived  from  quartz-stringers  occurring  in  the  planes  of  schistosity,  and  no 
lodes  which  would  repay  working  have  been  located.  The  placer-deposit  is 
situated  on  the  Tumaga  River,  about  25  miles  north  of  Zamboanga.  It  is 
thought  that  dredging  for  gold  in  the  lower  reaches  of  the  rivers  nearer  the 
coast  would  be  a  paying  enterprise. 

The  author  twice  examined  the  coal-deposit,  at  four  years'  interval,  on 
the  Siay  River,  near  the  head  of  Sibuguey  Bay.  It  is  about  12  miles  from 
the  mouth  of  the  river,  iu  low  country,  with  a  few  small  heavily-forested  hills. 
The  outcrop  "has  a  very  encouraging  appearance,  being  much  the  same  as 
the  coals  of  Cebu  and  Polillo  Islands."  Chemical  analysis  shows  that  the 
mineral  contains  48T0  per  cent,  of  fixed  carbon,  4195  of  volatile  matter,  and 
yields  34  per  cent,  of  ash.  At  the  foot  of  the  Tres  Reyes  peaks,  a  seam  ot 
coal,  20  inches  thick,  of  semi-anthracitic  character,  has  been  opened  up.  A 
sample  collected  by  the  author  yielded  the  following  percentage  analysis: 
fixed  carbon,  82'34;  volatile  matter,  10'43 ;  ash,  5'38;  calorific  value,  7,695 
calories.     This  deposit  is  within  4-J  miles  of   tide   water. 

In  the  Agusan  district,  gold  is  reported  from  several  branches  of  the 
river  which  gives  its  name  to  the  district;  and  coal  has  been  found  on  the 
Ua-Ua,   Culi,   and  Bunavan   Rivers. 

In  the  Surigao  district,  a  seam  of  coal  about  34  inches  thick  was  struck 
on  the  southern  bank  of  Cobatoc  Creek,  about  6  miles  north  of  the  town  of 
Tarragona.  It  dips  south-eastwards  at  an  angle  of  about  15  degrees.  The 
coal  is  sub-bituminous,  and  in  general   appearance  "is  much   like   the  other 
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coals  of  the  islands."  Another  coal-outcrop  has  been  recorded  a  little  way 
up  the  Bishg  River,  and  it  is  interesting  to  note  that  the  mineral  has  tin's 
been  found  at  two  distant  points  near  the  eastern  coast  of  the  island  Gold- 
placers  have  long  been  worked  in  the  district. 

An  account  is  given  of  the  gold-placers  'worked  by  the  natives  in  the 
Cagayan  district;  the  output  mostly  passes  direct  into  the  hands  of  local 
Chinese  traders.  „ 

-Li.  -Li.  X>. 

Coa.-miningr   in    China   under   the    New    Regrime.-By   Fr.    Lrx      Zeitschr 

f.  prakt.  Geol.  (Bergwirtsh.  Mitt.),  1912,  vol.  xx.,  pages  191-207. 
The  financial  necessities  of  the  new  Republican  Government,  apart  from 
other  cogent  reasons,  encourage  the  hope  that  the  mineral  industry  will  be 
freed  from  all  needless  shackles,  and  its  development  hastened  by  means  of  the 
utilization  of  Western  technical  skill  and  Western  capital 

A  conspectus  is  given  of  the  state  of  the  coal-mining  industry  of  China 
previous  to  the  revolution.     Most  of  the  collieries  then  worked  lay  near  the 
sea,  or  near  the  few  railways,  or  the  navigable  waterways  (more  especially  the 
Yangtee  and  its  tributaries).     The  Fushun,   Pinkow,   Eaiping,   and   Lanchow 
mines  are  briefly   described.     So  too  the  Ching-ching  and   other  collieries  of 
the  Province  of  Chihli.     Much  space  is,  of  course,  devoted  to  the  Province  of 
Shantung  as  being  especially  interesting  to  German  readers;   and  an  account 
is  given  of  the  mines  worked  by  the  Pekin  Syndicate,  the  various  groups  of 
collieries  considered  in  the  Chinese  Empire  numbering  altogether  22      Innu- 
merable smaller  mines   are  known  to  exist  in  addition   to  these.     It  is  plain 
from  this  account  that  China  yields  every  known  variety  of  coal,  including 
rich  gas-coals  and  anthracites,  and,  further,  that  the  principal  collieries  are 
favourab  y  situated  in  regard  to   the  present  or  prospective   main    routes  of 
traffic.     And  yet  the  conditions  of  sale  are  so  bad,  that  the  imports  of  foreign 
coal  to  Shanghai  and  other  ports  continue  unabated.     Japanese  coal  plays  here 
an  overwhelmingly  important  part,  but  a  close  scrutiny  would  perhaps  induce 
the  reflection  that  this  predominance  is  destined  to  be  transitory 

Then  the  future  development  of  the  coal-mining  industry  of  the  country 
is  considered,  and  stress  is  laid  on  the  importance  of  starting  coke-oven; 
with  the  usual  bye-product  manufactures)  ou  a  large  scale.  The  "  lions  in 
the  path  'are  duly  enumerated-such  as  the  uncertainty  and  irregularity  of 
taxation  the  unfavourable  financial  condition  of  the  Empire,  the  dearth  of 
technically  capable  Chinese  officials,  and  certain  characteristics  of  Chinese 
commercial  management.  Much  depends  on  the  use  made  bv  the  new  Govern- 
ment of  the  foreign  capital  and  the  foreign  knowledge   freely  placed  at  its 


L.  L.  B. 


Copper-    and    Iron-ores    of    Majdan-Pek,    Servia.-Bv    B.    A.    Wem.eborn. 
Zeitschr.  f.   prakt.  Geol.,  1912,  vol.  xx.,  pages  266-280. 

.  .  ™e  !°Cality  in  question  is  a  remote  hill  township  of  about  1,500 
inhabitants  in  the  district  of  Posarevac.  Within  the  last  five  years  it  has 
been  linked  up  by  a  cable  railway  with  Donje  Milanovitz,  on  the  banks  of 
the  Danube.  Majdan  is  a  Turkish  word  meaning  » mine-workings/'  while 
the  Pek  is  a  stream,  finding  its  source  in  the  Starica  Hills,  which  ultimately 
joins  a  tributary  of  the  great  river  already  mentioned.  There  is  plenty  of 
evidence,  in  the  shape  of  old  heapsteads  and  abandoned  workings  of' the 
antiquity  of  the  mineral  industry  in  this  district.    The  industry  was'  revived 


14         NOTES  OF  PAPEKs  l\  COLONIAL  AND  FOREIGN 

in  1847,  after  an  interruption  lasting  more  than  a  century,  and  has  con- 
tinuously developed  until  the  present  day.  After  many  vicissitudes,  the 
Servian  Government  leased  the  concessions  at  the  end  oi  L902  t<>  a  Belgian 
syndicate  for  25  years.  Up  till  1907,  the  results  were,  from  the  point  of 
view  of  the  syndicate,  financially  unsatisfactory;  but  they  then  attacked  the 
problem  from  a  new  side,  and  were  able,  in  1911,  to  tabulate  net  profits 
amounting  to  .£12,000.  It  was  this  syndicate  that  constructed  the  cable 
railway  down  to  the  Danube. 

The  hills  of  Majdan-Pek  may  be  regarded  as  a  southward  prolongation  of 
the  Carpathians:  the  geological  formations  (Archaean,  Jurassic,  Cretaceous, 
and  Tertiary)  impinge  closely  one  on  the  other,  and  give  rise  to  various 
interesting  contact-phenomena  and  mineralizations.  The  Tertiary  andesites 
may  be  regarded  as  the  ore-carriers  and  also  as  the  initiators  of  the  various 
contact-metaiiiorphic  deposits.  The  Starica  ("Old  Mother")  Hills  (the  main 
range  of  Majdan-Pek)  are  made  up  of  a  compact  limestone,  occasionally 
granular-crystalline,  in  which  are  numerous  caverns.  In  the  absence  of 
palaeontological  evidence,  it  is  uncertain  whether  this  limestone  is  of  Jurassic 
or  of  Cretaceous  age.  The  eruptive  andesites  which  invade  the  limestones 
and  the  schists  ai-e,  as  above  hinted,  of  considerable  importance,  because 
with  them  are  associated  the  numerous  ore-deposits  (cupriferous  lenticles  of 
limonite  and  pyrite-beds).  The  andesites  themselves  are  auriferous  and 
argentiferous,  especially  at  those  points  where  they  are  seamed  by  venules 
of  quartz  and  pyrite. 

The  ore-deposits  are  of  varied  character,  and  may  be  classified  (1)  as 
primary  or  contact-metamorphic;  (2)  as  secondary  or  metasomatic.  They  are 
further  divisible  into  the  following  four  groups: — (i)  cupriferous  quartz- 
andesitic  (quartzitic)  ore-bodies;  (ii)  cupriferous  limonites;  (iii)  cupriferous 
krauke  (a  local  designation  for  a  mixture  of  oxidic  and  sulphidic  ores);  and 
(iv)  cupriferous  pyrites.  Of  the  first  three  of  these  a  detailed  description 
is  given.  But  in  regard  to  the  fourth,  which  the  author  considers  to  be  the 
most  important  group  of  any  at  Majdan-Pek,  he  reserves  details  for  a  separate 
memoir.  He  holds  that  these  pyritous  deposits  alone,  if  properly  and  econom- 
ically worked,  would  place  the  mineral  industry  of  the  district  on  a  secure 
basis.  L.  L.  B. 


Copper-mines  of  Arghana,  Asia  Minor. — By  E.  Contant.     Ann.  Mines  Paris, 
1912,  ser.  11,  vol.  ii.,  pages  281-293. 

These  mines  are  situated  in  the  vilayet  of  Diarbekir,  50  miles  north-west 
of  the  town  of  that  name,  and  about  37  miles  south-east  of  Kharput,  in  the 
immediate  neighbourhood  of  Arghana-Maaden,  at  an  altitude  of  3,600  feet  or 
so  above  sea-level.  They  are  370  miles  distant  from  the  harbour  of  Samsun  on 
the  Black  Sea,  with  which  communication  is  assured  by  the  one  road  suitable 
for  wheeled  traffic  in  the  province.  The  tracks,  suitable  only  for  pack-animals, 
which  lead  to  the  port  of  Alexandretta,  are  hardly  practicable  in  winter. 
When  the  Baghdad  railway-line  reaches  the  town  of  Orfa  (formerly  Edessa)  a 
few  years  hence,  the  mines  will  not  be  more  than  125  miles  distant  from  the 
railway. 

The  Phoenicians,  and  even  the  Assyrians  at  an  earlier  date,  are  said  to 
have  worked  the  cupriferous  ores  long  before  the  Christian  Era;  but  more 
active  working  was  started  after  the  Ottoman  conquest,  although  it  was  not 
until  1846  that  the  Turkish  Government  set  up  smelting  works  at  Arghana 
and  a  refinery  at  Tokat.  The  only  fuel  used  being  wood,  which  was  formerly 
abundant  in  the  neighbourhood  of  the  mines,  first-costs  are  now  enhanced 
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by  the  necessity  of  bringing  this  fuel  from  great  distances  (for  locally  the 
timber  has  all  been  cleared  off):  this  partly  accounts  for  the  neglect  of  ores 
containing  as  little  as  7  per  cent,  of  copper.  The  working  of  the  mines 
remains  what  it  has  always  been — a  Government  monopoly. 

A  brief  description  of  the  general  geology  of  the  region  precedes  the 
description  of  the  cupriferous  deposits.  The  principal  ore-body  is  associated 
with  eruptive  i-ocks  (euphotides  and  serpentines)  of  Eocene  age,  and  is  overlain 
by  Lower  Tertiary  quartz-schists.  It  is  a  flattened  ellipsoid,  the  known 
thickness  of  which  is  at  least  82  feet.  Nine  more  or  less  tortuous  inclined 
ways  reach  the  roof  of  the  deposit  at  an  average  depth  of  100  feet  below 
the  surface  of  the  plateau  of  Deve  Duzi ;  airways  (termed  nefezliks)  to  about 
the  same  number  reach  the  deposit  at  much  the  same  depth,  and  hence  it  may 
be  inferred  that  the  roof  is  practically  horizontal.  The  footwall  or  floor 
still  remains  to  be  identified  by  investigations  pursued  at  a  greater  depth  than 
hitherto.  The  known  portion  of  this  ore-body  consists  of  an  intimate  mixture 
of  iron  pyrites  and  copper  pyrites  with  no  gangue  whatever,  and  containing, 
on  an  average,  13  to  15  per  cent,  of  metallic  copper.  Other  deposits  of  less 
importance  are  described. 

Although  certain  resemblances  with  the  Monte  Catini  ores  of  Tuscany  are 
noted,  the  genesis  of  the  Arghana  ores  is  undoubtedly  dissimilar.  The  latter 
are  of  deep-seated  hydrothermal  origin,  and  were  chemically  precipitated  in 
the  fissures  of  the  basic  eruptive  rocks. 

Mining  operations  are  here  conducted,  as  they  have  always  been,  in  the 
most  rudimentary  fashion.  It  is  but  a  few  years  since  a  vertical  shaft  was 
put  down ;  no  packing  is  attempted,  despite  the  disquieting  nonchalance  with 
which  huge  cavities,  or  rather  caverns,  have  been  made  in  the  deposit. 
Abandoned  workings  cave  in  now  and  then,  leaving  characteristic  swallets 
at  the  surface.  In  a  word,  the  working  is  about  as  wasteful  and  unmethodical 
as  it  can  be. 

The  ore  is  sorted  at  the  surface,  submitted  to  a  preliminary  roasting,  and 
then  resmelted,  yielding  a  black  matte  containing  78  to  80  per  cent,  of  pure 
metal,  the  prime-cost  of  which  amounts  to  £21  13s.  per  metric  ton.  The 
average  annual  output  of  ciude  ore,  based  on  the  statistics  of  1892-1910,  is 
92,350  tons.     The  profits  realized  are  small.  L.  L.  B. 


Cupriferous  Deposits   in   Rio  Grande  do  Sul,  Brazil. — By  Karl  Walther. 
Zeitschr.  f.  prakt  Geol.,  1912,  vol.  xx.,  pages  404-414. 

The  author  deals  here  with  the  district  of  Seibal,  some  30 J  degrees 
south  of  the  Equator,  one  or  two  days'  journey  distant  from  the  nearest 
railwav-line.  A  certain  amount  of  exploration-work  has  been  carried  out  in 
the  district  during  the  last  decade,  on  behalf  of  a  European  syndicate,  and 
even  ore-washing  plant  (motor-driven)  was  erected,  which  has  since  then  been 
abandoned. 

The  most  important  results  of  the  investigation  here  recorded  are  as 
follows :  — 

(1)  The  rocks  may  be  described  as  a  crystalline  basement,  unconformably 
overlain  by  a  Permian-Mesozoic  group  or  cover. 

(2)  The  probably  early  Palaeozoic  basement  consists  of  andesitic 
(porphyritic)  and  diabasic  effusive  and  lode-like  rocks,  together  with  brec- 
ciated  tuffs. 

(3)  The  "cover"  may  be  paralleled  with  the  lower  portion  of  Dr.  I.  C. 
White's  Mesozoic  Sao  Bento  Series,  and  consist  (at  the  base)  of  coarse 
conglomerates  and  slaggy  amygdaloids. 


Id  NOTES   0]     PAPEES    l\    COLONIAL   ami    POBEIGN 

til  Parallel  hells  lit  eruptive  rocks  and  tuffs,  striking  aortb  and  south 
to  north-north-easl  and  south-south-west,  are  impregnated  with  cnpriferous 
carbonates.     These  Btrikes  are  along  fissures. 

(5)  The  carbonated  (raters  welling  upwards  through  the  clefts  and  joints 
carried  the  cupriferous  ores  which  were  ultimately  deposited  in  the  "zone  of 
cemenl  at  ion."  L.  L.  B. 


Gem  deposits    of    Madagascar, — By   A.    Lacroix.        Rev.   Sci.    Paris,    1912, 
No.  20,  pages  609-614. 

Official  statistics  show  that  in  1911  about  9  cwt.  of  precious  stones  i  ady 
for  cut)  iii»  were  exported  from  Madagascar;  and,  as  the  author  points  out, 
"this  looks  very  promising-  for  the  future  of  an  industry  which  dates  but 
from  yester  year."  His  personal  investigations  and  discoveries,  though  he 
modestly  refrains  from  laying  stress  on  this  point,  have  considerably  aided, 
if  they  have  not  indeed  originated,  the  modern  development  of  the  industry. 

Madagascar  yields  more  than  one  example  of  minerals,  not  regarded  as 
gems  in  the  ordinary  way.  which  in  that  island  occur  in  allotropic  modifica- 
tions possessing  characteristics  such  as  to  entitle  them  to  classification  among 
the  precious  stones.  For  instance,  orthoclase-felspar  occurs  in  the  far  south 
of  the  island  in  magnificently  limpid  crystals  of  an  unusual  and  splendid 
yellow,  suggestive  of  a  "yellow  beryl."  Kornerupine,  hitherto  known  only 
in  Greenland,  and  there  in  uninteresting  opaque,  grey  rods,  is  in  Madagascar 
a  sea-green  transparent  mineral  of  magnificent  lustre,  incomparably  superior 
to  that  of  aquamarine. 

Thus  far,  no  diamonds  have  been  found  in  the  island,  but  nearly  all  the 
other  known  gems  occur,  though  in  extremely  variable  abundance.  The  gem- 
deposits  in  the  original  rock-matrix  appear  to  be  restricted  to  the  high 
plateaux  which  form  the  backbone,  so  to  say,  of  the  island,  within  a  great 
rectangular  area  measuring  some  125  miles  in  length  from  north  to  south  and 
37  miles  in  breadth  from  east  to  west.  As  a  specimen  of  the  deposits,  the 
author  selects  that  of  the  broad  Sahatany  Valley,  south-west  of  Antsirabe, 
where  the  precious  stones  occur  in  "bedded"  pegmatite-veins,  intercalated 
among  metamorphic  rocks  or  traversing  some  sporadic  bosses  of  granite. 
These  pegmatites  consist  essentially  of  huge  crystals  of  quartz  and  microcline, 
the  latter  presenting  occasionally  a  vivid  green  coloration.  In  one  type  of 
pegmatite  the  quartz  has  a  beautiful  pink  hue,  which  makes  it  suitable  for 
ornamental  purposes  on  a  small  scale.  The  only  gem  found  in  this  type  of 
pegmatite  is  beryl,  but  its  dimensions  are  often  colossal :  the  author  brought 
away  one  crystal  which  exceeded  3  feet  iu  length.  The  coloration  is  variable. 
Outside  the  Sahatany  Valley  monazite-deposits  have  been  found,  also  urani- 
ferous  titano-tantaloniobates  from  which  radium  may  one  day  be  extracted. 
In  the  second  type  of  pegmatite  the  variety  of  precious  stones  is  greater, 
the  most  abundant  gem  being  transparent  tourmaline,  the  coloration  of 
which  ranges  through  the  entire  scale  from  ruby  red  through  purple,  blue, 
green,  smoky  brown,  to  a  brilliant  golden  yellow.  Beryl  occurs  frequently, 
but  of  so  unusual  a  colour  (pale  pink  to  rich  carmine)  that  a  special  name — 
morganite — has  been  proposed  for  it.  Eunzite  of  exceptional  lustre  and 
fine  coloration  (hitherto  known  only  from  California)  has  also  been  found. 
Orange-coloured  spessartite  of  extraordinarly  powerful  refringence  occurs; 
aud  danburite  makes  its  first  appearance  as  a  precious  stone,  being,  when 
cut,  difficult  to  distinguish  from  Brazilian  yellow  topaz. 
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In  the  alluvial  deposits,  owing  to  the  selective  action  of  transport 
agencies,  which  has  necessarily  eliminated  the  brittler  and  softer  minerals, 
the  variety  of  gems  is  smaller;  but,  on  the  other  hand,  there  is  a  larger 
proportion  of  really  fine  individual  specimens.  The  author  describes  a 
typical  deposit  of  this  kind,  which  he  saw  in  the  Ifempina  river-bed,  south- 
west of  Ambositra,  in  the  midst  of  the  tropical  forest.  Here,  the  natives, 
in  washing  the  alluvia  for  gold,  find  associated  therewith  much-rolled  big 
crystals  of  perfectly  transparent  corundum,  and  minute  rubies  and  sapphires. 
But  deposits  which  are  rich  in  rubies,  and  especially  in  sapphires,  occur 
farther  north  in  the  volcanic  massif  of  Ankaratra,  where  sundry  lateritic 
alluvia  are  worked.  L.  L.  B. 


Auriferous  Lodes  of  the  Aroroy  District,  Philippines. — By  H.  G.  Ferguson. 
Philipp.  Journ.  Sci.,  1911,  vol.  vi.,  pages  397-424. 

The  district  lies  near  the  north-western  extremity  of  Masbate,  a 
mountainous  island  lying  almost  exactly  in  the  centre  of  the  Philippine 
Archipelago,  which  was  only  visited  by  geologists  after  the  rediscovery 
of  gold  at  Aroroy  in  1901.  Attention  was  called  in  1906  to  the  fact 
that  the  great  majority  of  the  metalliferous  lodes  strike  in  a  north-westerly 
direction,  parallel  to  the  principal  axis  of  the  island.  The  rainfall  on 
Masbate  is  well  below  the  average  for  the  Philippines;  the  temperature  is 
very  even  (annual  mean  =  28°  Cent.),  showing  a  smaller  range  between  the 
seasons  than  at  Manila;  excellent  harbours  are  to  be  found  on  the  northern 
and  eastern  coasts;  timber  of  good  quality  is  abundant,  and  firewood  is 
furnished  by  the  extensive  mangrove-swamps.  Promising  coal-deposits  of 
Miocene  age,  as  yet  unworked,  occur  between  Dimas-Alang  and  Kataingan. 
The  Lanang  River,  if  dammed  at  a  suitable  point,  would  supply  valuable 
water-power;  and  the  conditions  of  labour  are  favourable,  as  work  has  now 
been  going  on  long  enough  to  build  up  a  class  of  fairly  efficient  miners. 

A  detailed  description  is  given  of  the  geology  of  the  area,  the  rocks  being 
assigned  to  six  formations,  as  follows: — (1)  The  Kaal  slates,  etc.;  (2)  the 
Aroroy  quartz-diorite  intrusive  into  the  Kaal  Series;  (3)  the  Panique  volcanic 
series,  which  covers  the  greater  part  of  the  area;  (4)  the  Mountaiu  Maid  blue 
limestone;  (5)  the  Lanang  conglomerates  and  sandstones;  and  (6)  the  Port 
Barrera  (Miocene)  formation.  The  alluvial  deposits  of  the  upper  portion  of 
the  Guinobatan  Valley  are  mentioned  as  promising  locations  for  placer- 
mining. 

There  is  no  doubt  that  the  metalliferous  lodes  of  the  Aroroy  district 
were  worked  in  early  times,  even  before  the  Spanish  conquest;  ancient 
workings  are  everywhere  to  be  seen.  Modern  mining  dates  from  the  American 
occupation  of  the  Philippines.  Development  work  progressed  slowly  at  first, 
and  between  1905  and  1907  the  renascent  mineral  industry  suffered  from  the 
inevitable  speculators'  "boom."  New  development  is  now  under  way,  and 
good  progress  is  reported.  The  lodes  are  confined  to  the  Panique  and  Aroroy 
formations,  but  all  of  those  that  are  at  present  worked  crop  out  in  the  former. 
The  industrial  future  of  the  district  is  assured  if  the  ore-bodies  now  in  process 
of  development  continue  to  hold  their  values  at  least  as  far  as  the  limit  of 
the  zone  of  oxidation.  As  a  rule,  the  lodes  are  broad  and  regular,  20  feet 
being  a  not  uncommon  width.  The  strike,  as  above-mentioned,  is  prevailingly 
north-westward,  and  the  dips  are  very  steep  (50  to  80  degrees).  The  unaltered 
ore-body  is  a  very  hard  dark-blue  quartz,  carrying  irregular  amounts  of 
pyrite.       The  dark  coloration  is  attributed  to  finely-divided  particles  of  man- 
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ganese  »>xi«lt-.  In  many  Lodes  massive  dark-blue  oi  dark-grey  calcite  is  a 
prominent  gangue-minera]  in  the  sulphide  zone.  So  fai  .1-  a  limited  ohserva- 
tion  extends,  all  the  lodes  that  at  the  outcrop  Bhow  rich  ore  are  those  in 
which  manganese  oxide  is  uot  prominent.  Evidence  from  development  work 
seems  to  -how  thai  the  value-  in  these  lodes  do  not  extend  downwards  in  bo 
satisfactory  a  manner  as  in  the  manganiferous  lodes,  which  are  as  a  rule 
barren,  or  nearly  so,  at  the  outcrop.  This  would  appear  to  confirm  the  con- 
tention advanced  by  \V.  II.  Emmons,  that  the  presence  of  manganese  in  the 
upper  portion  of  a  gold-bearing  lode  aids  greatly  in  the  solution  and  dow  award 
transportation  of  the  gold  by  the  action  of  surface-waters  carrying  chlorine, 
the  gold  being  redeposited  nearer  the  sulphide  zone. 

Brief  descriptions  are  given  of  individual  mining  properties,  and  reference 
is  made  to  the  occurrence  of  lenticular  deposits  of  psilomelane  (manganese-ore) 
east  of  Balangting  Creek  and  west  of  Mount  Villon.  L.  L.  B. 


Palaaozoic    Iron    Pisolites    in    France. — By    L.    Cayeux.     Bull.    Soc.    Giol. 
France,  1910,  series  4,  vol.  x.,  pages  531-540. 

This  paper  may  be  regarded  as  a  summary  of  the  conclusions  embodied 
in  the  author's  great  monograph,  recently  published  in  the  series  of  the 
Etudes  ties  Gites  Miniraux  de  la  France,  vol.  viii.,  issued  under  the  auspices 
of  the  French  Government. 

France  is  especially  rich  in  pisolitic  iron-ores :  they  make  their  first 
appearance  in  strata  of  Silurian  age,  attain  a  remarkable  development  at  the 
dawn  of  the  Mesozic  Era,  and  disappear  finally  in  Infra-Cretaceous  times,  as 
soon  as  the  glauconites  come  in.  The  Palaeozoic  ores,  the  histoiy  of  which  is 
here  described,  are  widespread  in  the  Silurian  rocks  of  the  Armorican 
peninsula  and  scarce  among  the  Devonian.  So  far,  no  trace  of  such  ores  has 
been  discerned  in  the  Carboniferous  or  in  the  Permian  formations. 

The  Silurian  ores  form  part  of  a  series  of  synclines  aligned  from 
north  to  south,  from  May-sur-Orne  in  the  Calvados  to  the  Laval  basin 
in  the  Mayenne  department,  thence  to  Anjou  on  the  one  hand  and  to  Britanny 
(Morbihan)  on  the  other.  These  ores  are  sometimes  interbedded  with  the 
Armorican  Grits,  sometimes  occur  at  the  boundary  between  these  and  the 
Calymene  shales,  and  sometimes  again  are  interbedded  with  the  Calymene 
shales  themselves.  Between  1874  and  January  1st,  1909,  twenty-seven  mining 
concessions  were  granted,  some  of  which  have  not  yet  been  worked. 

The  author  classifies  the  Silurian  and  Devonian  ores  as  follows:  — 

(1)  Oolitic  or  pisolitic  ores  properly  so-called. 

(2)  Ores  which  have  been  pisolitic  at  one  time,  but  are  so  now  only  in 
part  or  not  at  all. 

(3)  Ores  commonly  termed  oolitic  or  pisolitic,  simply  because  they  include 
rolled  organic  debris. 

In  the  history  of  the  first  category  he  distinguishes  three  successive 
periods  :  (a)  genesis  of  carbonated  oolites;  (b)  partial  or  total  transformation 
of  these  into  chloritic  oolites;  and  (c)  formation  of  ferruginous  oolites  as  a 
result  of  the  decomposition  of  the  chloritic  oolites. 

To  the  second  category,  invariably  metamorphic  ores,  belong  the  Silurian 
deposits  of  Anjou  and  Morbihan,  the  Lower  Devonian  deposits  of  Britanny, 
and  the  Middle  Devonian  deposits  of  Upper  Normandy. 

Of  the  third  category  (of  miscalled  oolitic  ores),  those  found  in  the  Upper 
Devonian  of  the  Ardennes  are  especially  striking  examples.  The  pseudo- 
oolitic  deposits  of  this  nature  were  originally  limestones  made  up  of  organic 
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debris,  and  by  the  addition  of  pisolites  in  gradually  increasing  number  they 
are  seen  to  pass  through  all  the  stages  of  transition  to  oolitic  or  pisolitic  ores 
properly  so-called.  It  is  interesting  to  note  the  important  part  played  by 
alga)  in  these  organic  debris,  but  the  author  denies  that  they  actually  built  up 
the  main  mass  of  the  limestones.  The  study  of  the  Girvanellas  (associated 
with  the  iron-ores)  shows  that  these  were  perforating  algae,  which  acted  rather 
as  destructive  than  as  constructive  agents. 

Silica  forms  an  integral  part  of  all  these  ores,  in  such  a  proportion  (in 
some  cases)  as  greatly  to  diminish  the  economic  value  of  the  deposits. 

A  discussion  of  the  mineralogical  evolution  of  the  Palaeozoic  ores  leads 
the  author  to  the  conclusion  that  they  were  originally  deposited  in  the  form 
of  oolitic  limestones,  although  the  deposits  do  not  lend  themselves  very  easily 
to  the  demonstration  of  this  hypothesis.  The  author  hazards  the  opinion 
that  the  pisolitic  iron-ores  will  be  found  to  extend  for  a  considerable  distance 
beneath  the  Paris  Basin,  and  that  possibly  their  thickness  increases  in  the 
same  direction ;  indeed,  he  holds  that  their  principal  development  occurs 
beneath  that  basin.  There  are  reasons  for  concluding  that  the  burial  of 
the  deposits  by  an  enormous  thickness  of  Mesozoic  sediments  will  be  found 
to  have  influenced  but  little  the  composition  of  the  ores.  The  author 
emphasizes  the  recommendation  to  prospectors  to  avail  themselves  of  every 
ray  of  light  that  geology  can  throw  on  the  subject,  and  to  pursue  their 
researches  with  great  caution.  L.  L.  B. 


Hae/natite-deposits    in    Asturias,    Spain. — By    Paul   Grosch.        Zeitschr.   f. 
prakt.  Geol.,  1912,  vol.  xx.,  pages  201-205. 

Now  that  the  exhaustion  of  the  great  ore-deposits  of  Bilbao  and 
Santander  is  within  sight,  attention  is  being  directed  to  the  deposits  which 
lie  farther  west,  along  the  northern  coasts  of  the  Provinces  of  Asturias  and 
Galicia  :  those  of  Vivers  in  the  Province  of  Lugo  are  of  special  importance. 
Difficulties  of  transport  have  considerably  hindered  development  of  the 
mineral  industry  in  this  region.  The  author  deals  more  particularly  with  the 
western  portion  of  the  Cantabrian  ranges  in  the  Province  of  Asturias  :  in 
these  mountains  are  numerous  occurrences  of  haematite,  the  working  of 
which  is  absolutely  dependent  on  the  provision  of  adequate  means  of  trans- 
port. Vast  harbour  works  have  now  been  undertaken  in  the  Bay  of  Gijon, 
and  the  improvement  and  exten>ion  of  the  local  roads  are  proceeding  apace. 
Mention  is  made,  in  passing,  of  the  coal-seams  cropping  out  in  the  Upper 
Carboniferous  of  the  district :  these  have  been  long  worked  at  various 
localities,  and  the  coal  has  been  in  part  utilized  for  smelting  the  local  ores. 

Between  Pola  de  Lena  and  Cangas  de  Tineo  on  the  northern  flank  of  the 
western  Cantabrian  range  the  strata  are  almost  exclusively  Palaeozoic, 
quartzites  and  slates  predominating  in  the  older  groups,  and  limestones  and 
conglomerates  in  the  younger.  The  iron-ores  are  more  especially  associated 
with  the  quartzites  and  limestones,  and  "stratigrajmical  consistency"  is  con- 
spicuous in  the  Bayas  ore-deposit.  The  ore-bodies  are  conformably  inter- 
bedded  with  the  country-rock,  and  are  generally  of  considerable  horizontal 
extent  but  of  varying  thickness:  they  trend  in  the  direction  of  the  strike 
parallel  with  the  main  axes  of  plication.  The  exposures  are  usually  good, 
and  the  strike  of  the  ore-bodies  is  easily  determined  and  followed  up.  The 
universal  red  coloration  and  hardness  (resistance  to  weathering)  of  the  ores 
also  facilitate  their  recognition  from  afar.  The  average  distance  of  the 
deposits  from  the  sea-coast  varies  between  18  and  31  miles. 
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The  author  examined  four  deposits :  (1)  soutb  of  Proaxa,  on  the  i - < > ^ ■ « 1  from 
I  rubia  to  Teverga;  (2)  on  the  crest  of  the  Cordal  de  la  Biesa,  above  Saliencia  . 
3)  an  abandoned  mine  a1  I  be  Lago  de  la  ( !ueva  ,  and  |  h  near  the  Jesnil  college 
at  Belmonte.  Compact  quartzitic  iron-ores  predominate,  ranging  in  colour 
from  dark  brown  to  cherry  red.    The  possible  amount  of  <>!<•  available  in  the 

l'ma/.a  and  Teverga  groups  is  estimated  at  (il  ,000,000  metric  tons.  The 
Lago  de  la  Cueva  deposit  is  exceptional  in  character  in  this  region:  among 
Devonian  coralline  limestones  occurs  a  fairly  pure,  non-siliceous  haematite, 
which  was  at  one  time  extensively  worked.  The  Asturian  ores,  in  the  main, 
are  characterized  by  their  granular  texture  and  by  the  almost  complete 
absence  of  oolitic  structures.  L.  L.  B. 


Chrome   Iron-ore   in  the   Northern  Caucasus. — By   N.   Besborodko.     Neues 
Jahrb.,  1912,  Beilage  Band  xxxiv.,  pages  783-798. 

This,  the  first  deposit  of  the  kind  so  far  known  to  occur  in  the  Northern 
Caucasus,  lies  in  the  southern  portion  of  the  Kuban  district,  about  7i  miles 
south  of  the  village  of  Psemyonovka.  A  torrential  stream,  the  Bolshaya  Laba, 
traverses  the  country.  There  is  a  great  development  of  green  serpentine,  the 
fissures  in  which  are  infilled  with  asbestos  (chryostile).  Another  geological 
characteristic  of  the  region  is  the  occurrence  of  contact-metamorphic  rocks, 
and  also  that  of  various  lodes  of  chrome  iron-ore:  the  biggest  of  the  latter 
measures  3t  feet  in  thickness.  The  ore  in  the  main  lode  varies  in  texture 
from  coarsely  granular  to  compact,  its  hardness  is  2  in  the  conventional 
scale,  and  the  streak  is  pinkish  white.  Chemical  and  other  tests  show  that 
this  ore  is  a  chromium  chlorite :  and  that  compound  of  chromium  is  found  in 
cracks  and  fissures  of  the  chrome-iron-ore  in  other  lodes.  It  contains  a 
large  proportion  of  chromium,  and  may  well  prove  to  be  industrially  valu- 
able. The  chrome  iron-ore  sometimes  occurs  in  granular  aggregates,  but 
more  frequently  in  massive  accumulations.  A  silicate  of  nickel,  identified 
with  redvinskite,  has  been  discovered  close  to  one  of  the  chrome  iron-ore 
outcrops,  but  not  in  sufficient  quantity  to  be  of  industrial  importance. 

Another  nickeliferous  mineral  (millerite)  has  been  discovered  in  the  district 
in  small  radiate  aggregates  in  a  silicate-hornfels.  The  chrome  iron-ores  are 
supposed  to  have  separated  out  from  the  primary  magma ;  the  millerite  to  be 
of  contact-metamorphic  origin;  and  the  chromium-chlorite  and  redvinskite 
to  be  of  secondary  formation.  L.  L.  B. 


Deep  Borings  for  Petroleum  at  Zbord,  Hungary.- — By  L.  Roth  von  Telegd. 
Foldt  Kdzl.,  1912,  vol.  xlii.,  pages  393-399. 

In  the  neighbourhood  of  Zboro  and  Szemelnye,  the  youngest  member 
of  the  older  Tertiary  Series,  the  Magura  Sandstone,  forms  the  higher  ridges 
and  summits.  Below  this  Upper  Oligocene  Series  lie  the  menilite-shales  of 
the  older  Oligocene ;  beneath  these  again  come  the  red  and  bluish  flaky  shales 
of  Eocene  age,  with  which  are  interbedded  thin  bands  of  bluish-grey  fine- 
grained sandstone.  As  long  ago  as  1905,  the  author,  founding  his  opinion 
on  the  analogies  which  this  succession  presents  with  that  of  the  Galician  oil- 
fields, indicated  three  particular  localities  as  favourable  for  boring  operations. 
His  opinion  was  confirmed  by  that  of  Dr.  Rudolf  Zuber,  Professor  at  Lemberg 
University,  and  a  recognized  expert  in  oil-prospecting. 

At  the  first  locality  selected,  natural  gas  was  tapped  at  the  depth  of 
250  feet;   the  first  traces  of  oil  were  noted  at  the  deph  of  2,755  feet;   at  the 
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depth  of  3,854  feet,  benzine  gases  accompanied  the  oil,  and  the  boring  ter- 
minated on  April  30th,  1908,  at  the  depth  of  3,936  feet,  the  diameter  then 
"being  so  small  that   it  could  hardly  have  been  continued  further." 

At  the  second  locality,  boring  operations  were  begun  on  August  12th, 
1908  :  the  first  traces  of  oil  were  observed  at  the  depth  of  262  feet,  and 
continued  uninterruptedly  in  association  with  gases.  A  blower  was  struck 
at  the  depth  of  1,410  feet.  The  boring  operations  were  suspended  at  the 
depth  of  3,641  feet,  after  meeting  continually  with  traces  of  oil,  asphalt. 
brine,  and  natural  gases.  But  the  author  holds  that,  if  the  boring  were 
continued  to  the  depth  of  3,940  feet  or  so,  workable  oil-deposits  would  be 
struck. 

Of  the  third  indicated  locality  nothing  definite  is  said.  L.  L.  B. 


Iron-ore     Deposits     of     the     Neighbourhood     of     Meliiia,     Morocco. — By 

Walter    Dieckmann.     Zeitschr    f.    prakt    Geol.,    1912,    vol.    xx.,    pages 
385-430. 

The  author  was  busied  for  some  eighteen  months  in  opening  up  the  deposits 
of  the  Beni-Bu-Ifrur  district  in  the  Rif,  and  found,  in  the  course  of  numerous 
prospecting  journeys,  opportunities  of  studying  in  detail  the  geological  struc- 
ture of  the  neighbourhood  of  Melilla.  To  the  description  of  this  latter 
rather  more  than  a  third  of  the  memoir  is  devoted.  The  sedimentary  deposits 
(clay-slates,  quartzites,  limestones,  marbles,  conglomerates,  breccias,  etc.), 
together  with  the  associated  phenomena  of  weathering,  are  first  considered. 
The  eruptive  rocks  (augite-andesites)  and  the  andesitic  outflows  are  next 
described  :  they  are  certainly  of  post-Jurassic,  probably  of  early  Tertiary 
age.  The  recent,  and  in  fact  still  continuous  elevation  of  the  coast-line  is 
proved  by  a  study  of  the  localities  of  Cabas  de  Agua,  Tres  Forcas,  and  Mar 
Chica. 

The  remaining  two-thirds  of  the  memoir  are  concerned  with  the  Beni- 
Bu-Ifrur  iron-ore  deposits  due  south  of  Melilla.  It  is  true  that  lodes  of 
galena,  with  a  predominantly  barytic  gangue,  traverse  both  the  eruptive 
rocks  and  the  clay-slates  of  the  district,  but  their  industrial  importance  is 
not  so  far  apparent.  The  iron-ores  occur  interbedded  among  the  clay-slates 
at  the  south-easternmost  margin  of  the  Gurugu  andesite  massif,  in  an  area 
which  appears  to  be  bounded  eastwards  by  Monte  Vixan  (1,300  feet  above  sea- 
level).  In  the  neighbourhood  of  the  ore-deposits,  the  eruptive  rocks  are 
affected  by  astonishingly  deep-seated  weathering.  It  is  but  a  thin  mantle 
of  sedimentaries  that  hereabouts  cloaks  the  eruptive  rocks,  and  so  at  many 
points,  through  wreathering-away  of  the  clay-slates,  the  ore-bodies  project  at 
the  surface  in  ridges  and  walls,  from  which  blocks  and  boulders  are  loosened 
by  atmospheric  agencies,  forming  a  sort  of  screes.  The  ores  may  be  described 
generally  as  magnetite,  classified  in  three  groups  as  (1)  massive  ore,  (2)  banded 
ore,  and  (3)  poor  ore.  Their  magnetic  origin  is  affirmed,  and  compared  with 
that  of  the  Kiirunavaara  ores :  in  fact,  one  is  here  dealing  with  magmatic 
outflows  of  an  andesite  mass  extremely  rich  in  magnetite,  which  may  be 
defined  as  magnetitic  andesite. 

In  considering  the  industrial  importance  of  the  deposits,  one  must 
differentiate  between  the  rich  haematite  ores  of  the  gossan  with  the  derived 
boulders  and  screes,  and  the  poorer  magnetite  ores  at  greater  depths,  bur- 
dened with  mineral  associates  of  unsatisfactory  character. 

Of  the  richer  ores,  12,000,000  tons  are  in  sight,  the  working  of  which 
will  be  easy,  and  the  distance  to  the  nearest  shipping  harbour  ("Melilla)  is  but 
small — 154   miles. 
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With  regard  to  the  poorer  ore.-,,  the  author  has  .1  different  tale  to  tell. 
Pyrite  and  quartz  are  irregularly   intermingled   with  them,  and  re 
assigned  for  the  opinion  thai   the  elimination  of  the  associated  minerals  will 
prove   very  costly.     It    is  evident    that,    for   the   present    at    l<-.i-t.    industrial 
activity  will  be  confined  to  the  working  <>t  the  ores  of  the  gossan. 

L.  L.  B. 


Manganese-deposits    of   the    Philippines. — By    P.    R.    FAWNING.      Mill.    Res. 
Philipp.  Is.  for  the  year  1911  (1912),  pages  42-47. 

The  Philippine  deposits,  similar  to  occurrences  elsewhere,  are  largely 
secondary  concentration  deposits,  and  are  conveniently  divisible  into  man- 
ganese and   manganiferous  ore-deposits. 

The    manganese-ore    deposit-    of    Ilocos    Norte,    Pangasinan,    Bulacan, 

Sorsog-nii  (Island  of  Mashato.  and  Tarlac  are  briefly  described.  They  appear 
to  be  mainly  nodules  of  psilomelane  and  pyrolusite  occurring  in  bedded 
deposits.     On  the  whole,  their  industrial   value   would  seem   to  be  small. 

With  regard  to  manganiferous  deposits,  manganese  is  found  in  association 
with  gold-bearing  veins,  especially  in  Benguet  and  Masbate,  in  the  form  of 
oxides  and  carbonates.  L.  L.  B. 


Mercury-mines    of    Idria,    Carniola. — By    Josef    Kropach.      Berg-Hiittenm. 
Jahrb.  Leoben,  1912,  vol.  lx.,  pages  97-146. 

This  elaborate  memoir  is  illustrated  by  no  less  than  twenty-nine  plates 
of  geological  maps  and  sections.  After  a  brief  historical  summary  from  which 
we  learn  that  the  mineral  industry  of  Idria  dates  as  far  back  as  1497  a.d., 
the  author  proceeds  to  describe  the  most  important  workings,  to  the  number 
of  twenty-five.  The  stratigraphy  of  the  region  is  next  considered  in  the 
following  order: — (1)  Carboniferous  (Gailthal  shales  and  sandstones);  these 
in  places  contain  native  mercury,  as  also  pyritous  crystals  and  nodules  with 
which  free  mercury  is  associated,  but  cinnabar  is  of  rare  occurrence  among 
them;  (2)  Permian  (Grbden  sandstones);  (3)  Trias  (Werfen  Shales,  Muschel- 
kalk,  Wengen,  St.  Cassian,  and  Baibl  Beds,  and  Main  Dolomite):  the 
Muschelkalk  dolomites  and  limestones  are  of  great  industrial  importance,  as 
they  are  mineralized  with  cinnabar  on  the  innumerable  joint-  and  fissure- 
surfaces  which  t-raverse  them,  though,  in  comparison  with  their  total  extent, 
but  a  fractional  portion  is  workable  at  a  profit  (average  content  of  mercury  = 
07  per  cent.).  It  is  noted  also  that  the  fissures  in  the  dolomitic  breccias  are 
frequently  infilled  with  anthracite.  The  Wengen  Shales  often  bear  cinnabar 
of  a  dark  colour,  a  darkening  which  is  attributed  to  the  highly  carbonaceous 
and  bituminous  character  of  the  shales.  The  Wengen  Sandstones,  too,  are 
richly  impregnated  with  cinnabar,  and  in  them  occur  the  so-called  "Corallian 
ores  "  (brachiopod-beds  containing  remains  of  Discina  generally  impregnated 
with  cinnabar).  In  the  Raibl  Beds  a  shaly  impure  brown  coal  occurs,  its 
maximum  thickness  measuring  0'92  foot  (the  deposit  has  been  spasmodically 
explored  at  long  intervals  of  time,  on  the  last  occasion  in  1877) ;  (4)  Cretaceous  ; 
and  (5)  Tertiary  (Eocene  Flysch). 

Enormous  overthrusting  is  the  principal  tectonic  feature  of  the  region :  in 
this  overthrusting  the  entire  rock-succession,  from  Carboniferous  to  Tertiary, 
has  been  involved.  The  mining  area  itself  is  characterized  by  a  repetition 
of  beds,  which  results  from  multiple  folding  evidently  connected  with  the 
dynamic  phenomena  that  took  place  along  a  south-east  and  north-west  strike 
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within  the  ambit  of  the  Dinaric  Alps.  The  local  tectonics  of  the  mining 
district  are  described  in  detail,  and  a  brief  account  is  given  of  the  form  and 
contents  of  the  chief  metalliferous  deposits  (lodes,  beds,  and  stockworks).  The 
poorer  cinnabar  (locally  chimed  as  Scheidgang  or  "  separates  ")  contains  from 
0'2  to  2  per  cent,  of  mercury;  the  richer,  classed  as  "true  ore,"  containing 
over  2  and  generally  from  6  to  7  per  cent,  of  mercury,  bears  in  quantity  a 
proportion  to  the  separates  of  125  or  T30.  The  annual  output  delivered  to 
the  smelters  exceeds  1,000,000  double  centners.  The  cinnabar  is  differentiated 
by  its  coloration  into  three  varieties:  the  brick-red  ore  often  contains  as  much 
as  70  per  cent,  of  mercury,  and  the  proportion  of  mercury  in  the  steel-grey  ore 
has  been  known  to  exceed  75  per  cent.  The  native  mercury,  mentioned  above 
as  occurring  in  the  Carboniferous  rocks,  is  of  comparatively  small  industrial 
importance.  Chemical  analyses  are  tabulated  of  the  average  ores  sent  to  the 
smelters  during  the  years  1906-1908. 

The  genesis  of  the  deposits  is  briefly  discussed,  and  it  is  suggested  that, 
during  the  dynamic  processes  to  which  the  rocks  were  subjected,  their 
temperature  rose  sufficiently  to  permit  of  volatilization  and  upward  sub- 
limation of  the  mercury  through  the  various  clefts  and  fissures.  The 
"selectiveness"  of  the  cinnabar,  confining  itself  to  the  dolomites,  breccias, 
shales,  etc.,  already  mentioned,  and  avoiding  markedly  the  highly-fissured 
Werfen  Beds,  is  hard  to  explain ;  but  stress  is  laid  on  the  influence  which 
bitumen  and  carbon  seem  to  have  possessed  in  determining  the  metalliferous 
impregnation  of  the  rocks.  L.  L.  B. 


Paraffin    Shales    of    the    Pas    de    Calais,    France. — By    Charles    Baeeois. 
Ann.  Soc.  Geol.  Nord.,  1911,  vol    xl.,  pages  157-170. 

The  author  has  already  drawn  attention  to  the  occurrence,  in  the  coal- 
basins  of  the  North  of  France,  of  bituminous  shales  heavily  charged  with 
animal  and  vegetable  organic  remains.  They  yield  a  paraffin,  which  has  been 
carefully  analysed  by  Prof.  Fosse,  of  the  University  of  Lille.  It  proves  to  be 
a  pure  hydrocarbon  belonging  to  the  series  CDfPn+  2,  in  which  the  North 
American  natural  oils  are  included.  The  paraffin  is  a  yellowish-white,  trans- 
lucent solid,  coating  the  fissures  in  the  bituminous  shales  of  Lievin.  It  may 
be  regarded  as  the  ultimate  representative  of  important  petroliferous  deposits 
which  have  disappeared  in  the  course  of  ages — possibly  as  a  consequence  of  the 
erosion  of  the  Coal-Measure  anticlines  in  which  they  had  accumulated. 

The  author  adduces  the  evidence  which  favours  the  notion  that,  in  the 
Coal-Measure  Epoch,  there  went  on  in  this  area  a  great  formation  of  animal 
oils.  No  less  than  28  different  horizons  of  bituminous  shales  heavily  charged 
with  animal  remains  are  known,  for  instance,  at  Lens,  and  it  seems  likely 
that  as  many  more  horizons  again  will  yet  be  determined.  The  horizontal 
extension  and  the  thickness  of  these  strata  are  considerable.  The  saline 
waters  discovered  in  the  Coal-Measures  of  this  region  resemble  in  many 
respects  those  which  are  associated  with  petroliferous  deposits  (as  in  the 
Caucasus,  for  example). 

The  bituminous  shales  here  dealt  with  are  the  final  result  of  the  deposi- 
tion of  mud  in  brackish  lagoons  along  the  sea-shore. 

L.  L.  B. 


Nephtyanaya-Shirvanskaya  Oilfield. — By  I.  M.  GrBKix.     M6m.  Com.  Geol. 
Russie.  1912,  n.s..  part  78,  pages  1-169. 

This  forms  part  of  the  Maikop  region,  and  was  surveyed  in  detail  during 
the  summer  of  1909,   with  the  result  that  three  petroliferous  horizons   (the 
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iw<i  uppermost  yielding  heavy  oils,  and  the  lowermosl  light  oils)  were  detei 
mined;  l>nt  the  basis  <>f  the  author's  memoir  is  furnished  by  the  boring  cores 
systematically  collected  by  the  geological  surveyors  during  the  latter  half  ol 

1910  and  the  summer  of  1911. 

In  descending  order  the  sequence  is  as  follows:  — 

(1)  Leafy  clay9  (paper  shales). 

(2)  "Nephtyanya  Well"  beds,  with  oil  (sp.  gr.  -0  94). 

(3)  Thick  sands  and  clays  with  inclusions. 

(4)  "Shirvanskaya  Well"  beds,  with  oil  (sp.   gr.  =  0'94). 

(5)  Beds  yielding  light  oil  (sp.  gr.  —  0'84). 

(6)  Foraminiferal  beds  underlying  the  Maikop  Series. 

These  deposits  are  described  in  some  detail,  and  attention  is  drawn  to  the 
universal  law  (in  so  far  as  the  No.  2  strata  are  concerned)  that  the  content  in 
oil  diminishes  from  below  upwards:  simultaneously  an  eastward  impoverish- 
ment in  oil  is  observed,  which  is  coincident  with  the  enormous  development 
of  the  sands  in  that  direction,  and  with  the  dip  of  the  beds.  The  oil  seems 
to  pass  into  water  concurrently  with  the  dip,  and  by  the  pressure  of  the 
water  it  is  forced  up  towards  the  outcrop  of  the  strata.  Denudation  has  bared 
most  of  the  petroliferous  sands,  and  by  consequence  at  the  outcrops  a  con- 
siderable waste  of  natural  gas  and  oil  takes  place.  When  there  are  inclusions 
of  "alien"  pebbles  and  fragments,  no  oil  has  been  struck.  The  foregoing 
observations  refer  more  especially  to  the  "Nephtyanaya  Well"  beds,  for,  in 
the  case  of  the  "Shirvanskaya  Well"  beds,  the  content  in  oil  by  no  means 
diminishes  with  the  depth,  notwithstanding  the  decrease  in  thickness  of  the 
petroliferous  sands.  The  author  holds  that  these  deposits  are  primary,  and 
points  out  that  there  are  no  tectonic  disturbances  or  consequent  fissures  to 
favour  secondary  deposition.  The  boring  operations  carried  out  within  the 
last  two  years  have  not  finally  determined  the  question  of  the  industrial 
importance  of  these  petroliferous  deposits.  L.  L.  B. 


Water  Trouble  in  the   Boryslav-Tustanovice  Oilfield,  Galicia. — By  JuLirs 
Noth.     Mitt.  Geol.  Gesellsch.  Wien.,  1912,  vol.  v.,  pages  287-305. 

As  a  preliminary  to  his  observations  on  the  flooding  of  sundry  bore-holes 
in  this  region,  the  author  gives  a  general  description  of  the  oil-occurrences, 
and  this,  with  the  correlative  discussion  of  various  views,  etc.,  takes  up 
most  of  his  paper.  It  is  shown  that  the  older  Tertiary  strata  at  the  margin 
of  the  mountainous  massif,  which  rises  from  1,082  to  over  2,460  feet  in  the 
south  of  the  area,  generally  dip  steeply  south-westwards,  and  are  everywhere 
followed  by  the  Miocene  saliferous  clays.  Going  north-eastwards  from 
Boryslav,  the  observer  notes  that  the  rocks  form  a  syncline,  the  axis  and 
southern  limb  of  which  constitute  the  richest  reservoir  of  ozokerite  and 
petroleum.  The  beds  dip  from  60  to  65  degrees  north-eastwards,  gradually  and 
regularly  flattening  out,  strike  north-westwards,  and  remain  intensely  bitu- 
minous. The  north-easterly  continuation  of  the  oil-field  is  a  problem  that  yet 
remains  to  be  solved.  Meanwhile,  it  is  shown  that  the  impregnation  of  the 
strata  with  resinous  compounds  continued  right  up  into  the  highest  beds  of  the 
rock-succession.  Some  geologists  have  held  that  the  occurrence  of  bitumen, 
etc.,  in  this  region  is  confined  to  the  deeper-lying  Dobrotow  Beds;  while 
several  investigators  assert  that  the  origin  of  the  Boryslav  petroleum  must  be 
sought  in  much  older  formations  (than  those  where  it  is  now  found).  Dr. 
Zuber's  antagonistic  view  is  discussed  and  refuted,  and  the  author  points  out 
that    the   intimate    association    of   salt   with    the  bitumen    appears  to    imply 
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simultaneous  upwelling  of  brine  solution-,  and  oil-gases  with  oil-emulsions. 
A  passing  lament  is  recorded  that,  owing  to  the  prevalence  of  the  Canadian 
system  of  boring,  tores  suitable  for  detailed  scientific  examination  are  rarely 
to  be  obtained,  and  there  is  still  considerable  uncertainty  as  to  the  true 
age,  for  example,  of  the  Dobrotow  Beds.  The  author  sets  forth  in  detail 
his  reasons  for  disagreeing  with  the  official  surveyors  as  to  the  Cretaceous  age 
of  the  Hieroglyphic  and  Fucoid  Shales  together  with  the  overlying  sandstones, 
all  of  which  he  regards  as  Eocene.  Nevertheless,  he  point*  out  the  possibilty 
of  the  existence  in  the  Boryslav-Tustanovice  region  of  a  deeper-lying  Cre- 
taceous horizon  rich  in  oil. 

The  inflow  of  water  into  the  shafts  of  this  oilfield  cannot  be  entirely 
prevented,  but  it  might  be  diminished  if  borings  were  only  put  down  at  con- 
siderable distances  apart,  whereby  the  gases  accompanying  the  petroleum 
would  retain  their  original  inpulsive  energy  for  a  certain  length  of  time. 
Ihe  mining  authorities  are  more  and  more  urgently  insistent  on  this  point. 
The  present  inflow  of  water  is  regarded  as  an  inevitable  consequence  of  the 
gradual  exhaustion  of  the  subterranean  natural  oil-reservoirs  and  of  the 
simultaneous  diminution  of  the  natural-gas  pressure.  The  working  of  bitu- 
men, etc.,  was  formerly  conducted  in  a  wasteful  manner,  despite  the  advice 
of  competent  geologists,  and  the  Government  authorities  have  had  to  put 
forth  their  most  strenuous  endeavours  to  exorcize  an  evil  from  which  the 
Galician  oilfields  are  still  suffering.  Further  borings  in  older  strata  are 
recommended — a  procedure  perhaps  too  risky  for  private  capitalists,  but  it 
may  well  be  undertaken  by  the  State  Treasury  within  the  extensive  Govern- 
ment domains.  L.  L.  B. 


Further  Research  in  the  Kuban  Oilfields. — By  S.  Chaenotzki.  Mem.  Com. 
Geol,  Bussie,  1911,  n.s.,  part  65,  pages  1-80. 
This  Survey  memoir  deals  with  the  area  embraced  by  the  sheets  of  the 
1-verst  map  assigned  partly  to  Maikop  and  partly  to  Prusska-Daghestan- 
skaya.  In  geological  sequence,  the  strata  range  upwards  from  the  Xeocomian 
to  the  Upper  Sarmatic  and  the  overlying  ochreous  sands,  gravels,  etc.,  of 
uncertain  age.  Below  the  Middle  Miocene  deposits  occurs  the  series  which, 
in  the  immediately  neighbouring  western  sheets  of  the  map,  includes  the 
productive  oil-bearing  horizons.  In  the  district  that  is  here  considered,  no 
crude  oil  has  so  far  been  struck,  and  the  exclusively  argillaceous  character 
here  of  the  series,  which  at  Maikop  itself  is  loamy  and  oil-bearing,  is  compar- 
able with  that  of  the  strata  mapped  in  the  eastermost  portion  of  the 
Nephtyanaya-Shirvanskaya  sheet,  and  with  the  great  exposures  along  the 
Pshekha  River.  These  clays  yield  scarcely  any  trace  of  petroleum,  and  one 
can  only  say  that  in  some  few  exposures  there  is  a  barely  perceptible  odour 
of  bitumen.  L.  L.  B. 


Petroliferous  Deposits  in  Argentina. — By  E.  de  Cables.  Anal.  Afu*.  Nor. 
Buenos  Aires.  1912,  vol.  xxii.,  pages  257-266. 

These  deposits  occur  in  the  districts  of  Aguaray  and  Tartagal,  in  the 
Oran  department  of  the  Province  of  Salta,  in  the  north-eastern  region  of 
Argentina,  not  far  from  the  Bolivian  frontier. 

Oil-seepages  occur  at  the  surface  at  Iguira  and  Tuncan  in  Araguay,  and 
in  the  ftalarce  ravine  (Tartagal),  and  are  believed  to  originate  from  the 
Permo-Triassic  strata  underlying  the  so-called  "Salta  System."  At  the  two 
first-named  localities,  the  prospects  of  profitable  working  are  good.     It   will 
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probably  be  unnecessary  to  bore  for  oil  to  greal  depths,  as  i(  is  thought  thai 
the  productive  petroliferous  lenticles  will  be  struck  ;it  i;.jO  feel  ur  Less.  The 
oil  which  these  deposits  yield  is  of  far  better  quality  than  any  hitherto  found 
in  Argentina.  L.  L.  B. 


Phosphate-deposits  of  the  Pas  de  Calais. —  By  (Ikorges  Negre.     Ann.  8oc, 
<;,,,!.  Nord,   1911,  vol.  xi.,  pages  8-18. 

The  author  describes  and  enumerates  tin-  localities  which  appear  to  be 
richest  in  phosphatic  chalk,  and  would  repay  prospecting  for  industrial 
purposes.  They  include  the  tableland  lying  between  Eguirre  Wood  and  the 
Longue  Attente  ("Long  Wait"),  the  tableland  extending  left  of  the  railway 
line  on  leaving  Eguirre,  the  neighbourhood  of  Verchin  station,  the  small 
plateau  lying  between  the  high  road  and  the  railway  west  of  Gourney- 
liimeux  station,  the  neighbourhood  of  ('oupelle-Vieille,  and  Verehocg,  north 
of  the  wood. 

In  addition  to  phosphatic  chalk,  the  presence  of  pockets  of  phosphatized 
sands  is  unmistakable.  In  fact,  the  phosphate-bearing  belt  of  the  vicinity 
ot  Pruges  is  from  1\  to  2  miles  broad,  and  extends  uninterruptedly  over  a 
length  of  16J  miles :  it  is  limited  by  the  siliceous  sands,  and  the  outcrops  which 
are  richest  in  phosphate  occur  along  the  border  of  the  belt. 

L.L.  B. 


Sulphur-deposits   in   Chile. — By  C.   G.  Avalos.      Bol.   Soc.   Nac.   Min.   Chile, 
1912,  series  3,  vol.  xxiv.,  pages  101-103. 

The  author  disagrees  with  the  widespread  notion  that  Chile  is  especially 
privileged  in  the  matter  of  mineral  resources.  He  holds  these,  with  the 
exception  of  the  nitrate  deposits,  to  be  of  small  account.  On  the  other  hand, 
he  admits  that  the  sulphur-deposits  are  of  prime  importance,  and,  in  some 
cases,  as  those  of  Ascotan  and  Tacna,  they  actually  form  hill-ranges.  Both 
deposits  are  within  easy  reach  of  railway-lines.  Favoured  as  they  are  by 
climatic  conditions  and  abundantly  available  labour,  the  Tacna  deposits 
alone  could  supply  the  world's  markets  with  sulphur.  But,  for  some  reason 
or  other,  industrial  conditions  there  do  not  at  present  seem  to  be  propitious, 
and  the  importation  of  sulphur  from  Sicily  and  Japan  has  greatly  increased 
within  recent  years.  L.  L.  B. 


Tin  in   Nova  Scotia. — By  H.  Piers.     Proc.  &  Trans.  Nov.  Scot.  Inst.  Sci., 
1912,  vol.  xii.,  pages  239-249. 

Tin-ore  is  said  to  have  been  found  in  Nova  Scotia  at  some  period  previous 
to  1869 ;  but  the  occurrence  with  which  the  author  deals  is  at  Lake  Ramsay, 
where  pieces  of  cassiterite  were  first  discovered  in  1906.  "This  was  the  first 
discovery  of  tin-ore  in  situ  in  Canada  in  anything  approaching  economic 
quantity,  and  the  first  discovery  of  it  in  situ  in  Nova  Scotia."  The  cassiterite 
occurs  in  a  dyke  of  coarse  pegmatite,  becoming  aplitic  in  parts,  which  traverses 
a  grey  mica-granite.  The  outcrop  is  about  8  feet  wide  and  12  feet  long:  "the 
deposit  appears  to  be  what  is  often  called  by  miners  a  '  blow-out,'  it  is  pro- 
bably the  result  of  deep  solfataric  action,  and  it  should  extend  to  a  great 
depth.  There  seems  to  be  every  prospect  of  much  greater  development." 
Much  activity  followed  the  first  discovery  of  tin-ore,  and  several  pegmatite 
dykes,  etc.,  near  New  Ross  were  located  and  prospected.  Besides  tin-ores, 
bismuth,  tungsten,   and  molybdenum-minerals  and  rare  earths  were  found. 
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Nevertheless,  careful  assays  carried  out  on  the  material  brought  from  the 
dyke  at  Lake  Ramsay  yield  so  small  a  percentage  of  ore  as  to  make  the 
working  of  it,  as  a  whole,  unprofitable.  Further  investigation  and  prospecting 
work  may  possibly  reveal  both  ore-shoots  and  stream-tin  of  industrial 
importance.  T    T    "R 


Wolfram-ores  in  Nova  Scotia.— By  A.  L.  McCallttm.  Proc.  &  Trans.  Nov. 
Scot.  Inst.  Sri.,  1912,  vol.  xii.,  pages  250-252. 
The  deposit  of  scheelite  described  in  this  paper  is  situated  at  the  western 
boundary  of  the  Moose  River  gold-district,  Halifax  County.  Here  a  3-foot 
band  of  slate  is  interbedded  with  quartzite,  dipping  steeply  at  an  angle  of 
about  75°  N.  "The  vein  is  on  the  footwall,  and  consists  of  a  series  of  lenticles 
of  varying  size.  The  vein-matter  is  very  irregular  in  composition  varving 
from  pure  scheelite  to  pure  quartz  or  pure  mispickel,  and  all  combinations 
of  these  three."  South  of  the  first  lode  discovered  ten  in  all  have  been  opened 
up ;  some  are  of  too  low  a  grade  to  be  of  any  value,  but  the  remainder  are 
all  of  fairly  high  grade,  averaging  perhaps  between  30  and  50  per  cent,  of 
scheelite  (tungstate  of  lime).  L  L  B 


MINING  TECHNOLOGY. 

Notes  on  Mineral  Wastes.— By  Charles  L.  Parsons.     Bur.  Mines,  Bulletin 

No.  47,  1912,  pages  1-44. 

In  a  preface  by  Mr.  J.  A.  Holmes  it  is  pointed  out  that  during  the  past 
year,  in  producing  500  million  tons  of  coal,  half  of  this  vast  amount  was 
wasted,  or  left  underground  in  such  condition  that  it  probably  will  not  be 
recovered  in  the  future;  and  that  a  quantity  of  natural  gas  larger  than  the 
total  output  of  artificial  gas  was  turned  loose  into  the  atmosphere  during  the 
same  period  in  all  the  towns  and  cities  of  the  United  States.  From  10  to  50 
per  cent,  of  the  year's  production  of  such  minerals  was  also  wasted  or  lost 
m  the  mining,  preparation,  and  treatment  of  other  important  metalliferous 
and  non-metalliferous  minerals. 

The  present  report  embodies  the  results  of  certain  preliminary  enquiries 
as  to  the  nut ure  and  extent  of  this  waste,  and  will  be  followed  by  a  more 
detailed  report  on  the  subject,  as  soon  as  the  necessary  enquiries  and  investi- 
gations have  been  conducted  and  the  results  put  into  shape  for  publication. 

A.  P.  A.  S. 


Recent  Advances  in  Coal-dressing.— By  — .  Eschenbrtjch.  Zeitschr.  f. 
Berg-,  Butt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages  1-28. 
The  removal  from  the  coal  of  the  dust  adhering  to  it,  and  particularly  of 
that  formed  during  the  tipping  and  screening  processes,  is  effected  in  the 
Westphalian  district  by  air  or  by  water.  The  former  method  is  preferred, 
because  it  does  not  clog  the  apparatus,  and  because  it  enables  the  dust  to  be 
collected  and  sold  to  the  foundries.  A  number  of  recently-constructed 
apparatus,  which  for  the  most  part  work  automatically,  are  described  by  the 
writer.  Of  these,  a  revolving  tipping  arrangement  has  two  speeds— a  slower 
one  during  the  discharge  of  the  coal,  and  a  quicker  one  during  the  rest  of 
the  turn.  A  double  tip,  which  takes  in  two  tubs  at  a  time,  and  allows  the 
discharged  one  to  give  place  to  another  while  the  full  one  is  being  operated, 
•4-ives  an  output  of  six  tubfuls  per  minute  in  place  of  four.     Mention  is  made 
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of  another  apparatus  al  the  Gerhard  shaft  al  the  Luisenthal  workings  entirely 
w  it  limit,  attendance. 

A  Seltner  screen,  which  baa  given  great  satisfaction,  is  constructed  with 
vertically  moving  parts  in  such  a  way  as  t<>  give  a  rocking  motion  to  the 
coal,  and  to  assist  the  sorting-  of  it  into  the  standard  sizes  Its  dimensions 
arc  13  foot  \\  inches  by  5  feel  11  inches,  its  meshes  3J  by  3J  inches,  its  output 
150  to  200  tons  per  hour,  and  the  horsepower  required  about  3  to  4. 

A  screen  by  Groppel,  with  excentric  rollers  working  on  ladder-rung-like 
rods,  is  said  to  work  without  shocks  and  swaying  motions  and  to  save  the  coal. 

For  the  removal  of  the  dust  from  the  coal,  ventilators,  mostly  of  the 
vacuum-exhauster  type,  have  been  found  effective.  Applications  of  spray 
and  steam  have  been  tried,  but  with  small  success.  In  some  cases  combined 
wet  and  dry  systems  are  in  use.  The  Mansfeld  Pit  is  instanced  as  selling 
coal-dust  to  foundries  for  £1,680  a  year.  After  deduction  of  the  costs  of 
installation,  working,  and  maintenance,  a  clear  profit  of  £1,272  a  year 
remains. 

In  regard  to  coal-washing  apparatus,  the  Henry  system  of  hydraulic 
screening,  while  giving  certain  advantages,  has  been  found  too  expensive. 
The  Baum  system  follows  the  plan  of  first  washing,  by  means  of  an  inclined 
band  arrangement,  which  passes  the  coal  through  a  trough  of  water,  and 
tli en  separating  by  means  of  large  drums  into  four  sizes  of  nuts  and  one  of 
fine  coal.     Its  results  are  stated  to  give  satisfaction. 

Meguin  washes  the  coal  by  means  of  a  paternoster  arrangement  in  much 
the  same  way,  and  also  with  success. 

The  assorted  products  of  the  screening  operations  on  the  Braun  washing 
system  at  the  Anna  II.  Pit  range  from  round  coals  of  3|  by  3$  inches 
downwards  through  fourteen  grades  to  the  finest  saleable  dust. 

Coal-dressing  plants  are  constructed  for  outputs  of  at  most  150  tons  per 
hour.  If  more  be  required,  additional  plants  are  added.  The  motive  power 
is  almost  exclusively  electricity.  A.  R.  L. 


Experiments    and    Improvements    in    Mining    Work    in    Prussia    in    1911. — 

Anon.     Zeitschr.  f.  Berg-,   Hutt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages 
80-146. 

Among  communications  of  interest  in  connexion  with  this  annual  record  of 
progress,  mention  may  be  made  of  a  dynamite-thawing  apparatus,  which  is 
in  successful  use  at  the  iron-ore  mines  of  the  Ilseder  Hiitte  in  the  Goslar 
district.  Water,  in  which  the  dynamite  is  immersed,  is  heated  to  a  maximum 
temperature  of  104°  Fahr.  by  an  electric  current.  The  apparatus  holds  176 
pounds  of  dynamite. 

At  the  Schwalbach  Pit  in  the  Saar  district  an  air-passage,  subject  to  heavy 
earth-pressure,  has  been  provided  with  double  timbering.  Within  the  ordinary 
doorpost  construction  a  polygonal  system  is  worked  in  such  a  way  as  to  shorten 
the  unsupported  lengths  of  beam,  side-posts,  and  ground-timber.  The  arrange- 
ment is  reported  to  have  withstood  the  pressure  without  yielding  for  five 
months,  and  to  give  promise  of  lasting  for  at  least  a  year.  It  had  already 
proved  cheaper  than  ordinary  door-post  timbering  when  ordinary  costs  of 
maintenance  were  allowed  for  in  connexion  with  the  latter. 

The  coal-dust  danger  is  encountered  in  some  of  the  pits  in  Hamm  (West- 
phalia) hy  the  establishment  at  intervals  along  the  different  passages  in  the 
mines  of  turf  zones.  Blocks  of  turf  or  lumps  of  turf -waste  are  suspended  on 
networks  of  wire  and  kept  wet.  The  good  effects  of  this  are  said  to  be  very 
marked.     Further   experiments   are   also   in   progress. 
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A  double-seated  four-wheeled  cycle  is  employed  underground  at  the 
Consolidated  Redzionkau  Pit  in  the  Tarnowitz  district  for  the  inspection  of 
the  electric  installation.  It  weighs  about  190  pounds,  runs  on  ball-bearings, 
and  has  a  powerful  hand-brake.  It  has  two  carbide  lamps,  one  in  front  and  one 
behind,  or  electric  lamps.     It  is  intended  also  to  be  used  in  life-saving  work. 

Waterproof  concrete  is  obtained  in  the  Zellefeld  district  by  using  water 
mixed  with  soft  soap  in  the  process  of  manufacture.  Concrete  thus  made 
remained  waterproof  when  reaching  partly  below  the  ground-water  line.  In 
another  case,  concrete  was,  with  like  good  effect,  covered  with  a  coating  of 
cement  made  with  a  lye  of  soft  soap.  Material  that  had  previously  proved 
porous  became  waterproof,  when  treated  with  a  mixture  consisting  of  11 
pounds  of  cement,  0-22  pound  of  soft  soap,  and  0-44  of  a  gallon  of  water  per 
1"2  square  yards  of  its  surface.  A.  R.  L. 


Pick-quick   Coal-cutter   at   the    Bascoup    Colliery. — By   — .    Vbanken   and 
— .  Molinghen.     Rev.  Noire,  1912,  pages  194-197. 

The  Ardinoise  Seam,  at  the  depth  of  1,102  feet,  about  21  inches  thick,  and 
dipping  about  25  degrees,  though  with  a  good  roof  and  floor,  was  regarded  as 
unworkable;  but,  owing  to  the  Pick-quick  bar  coal-cutter,  it  now  gives  a 
better  return  per  ton  than  others  where  the  conditions  are  considered  more 
favourable.  With  from  2  to  2\  hours'  actual  work,  the  machine,  supplied 
with  500-volt  continuous  current,  makes  a  cut  177  feet  long  and  "9^  inches 
deep,  equal  to  36  tons  of  coal  got  daily.  This  is  with  a  bar  of  a  length  corres- 
ponding with  the  actual  cut;  but  it  is  intended  to  employ  a  second  machine 
of  the  same  type  with  a  cutter-bar  of  a  quarter  greater  length,  which  will 
produce  45  tons  daily. 

Without  its  cutter-bar  the  machine,  sliding  directly  on  the  floor,  occupies 
a  space  measuring  8A  feet  in  length  by  39^  inches  in  width  and  16  inches  in 
height.  The  working-place  comprises  three  forward  stalls  59  feet  long, 
served  by  a  single  self-acting  incline ;  and  the  three  stalls  constitute  a  single 
working-face  of  the  above-named  length.  The  roads  are  cut  in  the  floor  of 
the  seam ;  and  stowing  follows  up  at  the  distance  of  two  cuts  from  the  face.  In 
the  second  cut,  plates  are  laid  on  the  floor  to  facilitate  the  bringing  away  of 
the  coal.  The  complete  working  of  the  stall  is  performed  in  three  shifts,  the 
machine-cut  being  reserved  for  that  of  the  afternoon,  comprizing  the  machine- 
man,  a  second  hand,  a  timberer,  and  a  labourer. 

As  the  machine  is  hauled  forwards  at  the  rate  of  about  16  inches  per 
minute,  the  cutter-bar,  revolving  at  350  revolutions  per  minute,  and  at  the 
same  time  making  twenty  3-inch  horizontal  reciprocations  per  minute  in  the 
direction  of  its  centre-line,  effects  its  cut  of  the  above-named  depth,  6  inches 
wide  in  front  and  4  inches  at  the  back,  the  props  being  loosened  by  the 
impact  of  the  machine  and  taken  out  one  after  another.  The  machineman's 
mate  takes  out  with  a  scoop  part  of  the  debris  made  by  the  cutter,  and  draws 
up  the  cable  as  it  is  unwound  by  the  labourer. 

The  ensuing  shift  (which  can  begin  work  before  the  cutting  shift  has 
finished)  consists  of  four  road-rippers  and  stowers,  with  a  labourer,  who  is  only 
engaged  for  two  hours  in  removing  the  coal  thrown  out  by  the  machine  and 
in  laying  the  plates  in  the  cut  It  is  the  next  morning's  shift  (comprising 
seven  getters,  two  loaders,  and  three  pushers  or  hauliers)  that  brings  down 
the  undercut  mass.  After  the  groove  is  freed  from  what  small  coal  remains, 
which  is  easily  done  with  the  Belgian  pick  (rivelainr),  the  coal,  already  borne 
down  a  little  on  the  cut,  is  taken  out,  affording  from  55  to  60  per  cent,  of 
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large,  against  30  per  cent,  only   by  hand-work,  the  yield  of  the  getter  being 
more  than  4  tons  per  shift. 

To  the  number  of  hands  already  mentioned  in  the  three  shifts  must  be 
added  the  .smith,  engaged  for  half-a-day  in  making  or  setting  up  the  picks 
and  end-cutter  of  the  machine.  The  expense  for  electric  current,  machine- 
picks  and  cutters,  wear  of  cable,  additional  timbering,  lubrication,  and  5 
years'  sinking-fund,  comes  to  Is.  a  ton.  The  method  of  long  stalls  adopted 
at  Bascoup,  which  favours  the  ventilation,  appears  to  be  compatible  with 
water-carried  stowing,  and  also,  in  the  case  of  insufficient  dip,  with  mechanical 
conveyance  of  the  coal.  J.  W.  P. 


Deterioration  and  Spontaneous  Heating:  of  Coal  in  Storage. — By  Horace 
C.  Porter  and  F.  K.  Ovitz.  Bur.  Mines,  Technical  Paper  No.  16,  1912, 
pages  1-14. 

This  paper  is  published  as  a  brief  summary  of  the  results  thus  fax 
obtained  in  the  investigations  made  by  the  United  States  Bureau  of  Mines 
uu  the  subject.  The  following  suggestions  for  storing  bituminous  coal  are 
made,  although  it  is  pointed  out  that  some  of  the  precautions  may  prove 
impracticable  or  unreasonably  expensive  under  certain  conditions:  — 

(1)  Do  not  pile  the  coal  over  12  feet  deep,  nor  so  that  any  point  in  the 
interior  of  a  pile  will  be  over  10  feet  from  an  air-cooled  surface.  (2)  If 
possible,  store  only  screened  lump-coal.  (3)  Keep  out  as  much  dust  as  possible 
by  reducing  handling  to  a  minimum.  (4)  Pile  so  that  the  lump  and  the  fine 
coal  are  distributed  as  evenly  as  possible;  not,  as  it  is  often  done,  allowing 
the  lumps  to  roll  down  from  the  peak  and  form  air-passages  at  the  bottom 
of  the  pile.  (5)  Rehandle  and  screen  the  coal  after  two  mouths,  if  practicable. 
(6)  Do  not  store  the  coal  near  external  sources  of  heat,  even  though  the  heat 
transmitted  be  moderate.  (7)  Allow  six  weeks'  "  seasoning  "  after  mining  and 
before  storing.  (8)  Avoid  alternate  wetting  and  drying.  (9)  Avoid  admission 
of  air  to  the  interior  of  the  pile  through  interstices  around  foreign  objects, 
such  as  timbers  or  irregular  brickwork,  or  through  porous  bottoms,  such  as 
coarse  cinders.  (10)  Do  not  try  to  ventilate  by  pipes,  or  more  harm  than 
good  may  often  be  done.  A.  P.  A.  S. 


The  Coal-dust  Danger:    Principles  to  be  Consulted  for  Preventing  Coal- 
dust  Explosions.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  685-694. 

Though  not  yet  definite,  the  Lievin  experiments  of  the  French  Permanent 
Commission  for  Scientific  Research  as  to  Fire-damp  and  Mining  Explosives 
may  serve  as  a  basis  of  means  to  be  recommended  provisionally  for  pre- 
venting coal-dust  explosions  from  arising  and  extending.  The  initial 
causes  are  probably  :  (1)  explosion  of  fire-damp  or  the  gas  of  underground 
fares,  and  (2)  a  shot,  especially  if  the  explosive  be  not  a  safety  one,  either 
blown  out  or  not  exerting  its  full  effect.  Accordingly,  all  measures  for 
combating  fire-damp  are,  in  fact,  exerted  against  the  coal-dust  danger. 
In  dusty  workings  especially,  none  but  safety  explosives,  well  tamped,  should 
be  used.  Another  cause,  though  less  important,  must  not  be  lost  sight  of — 
naked  lights;  and  electric  arcs  must  not  be  permitted  where  thick  clouds 
of  inflammable  dust  may  form. 

Watering. — To  provide  for  cases  in  which  the  essential  measures  cannot 
be  taken,  dusty  deposits  should  be  rendered  as  little  favourable  as  possible 
to  the  starting  of  a  coal-dust  explosion.  Careful,  abundant,  and  renewed 
watering  may  prove  very  effective,  provided  that  the  dust  be  brought  to  a 
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state  of  mud;  or,  if  the  dust  cannot  be  mixed  so  as  to  come  into  sufficiently 
intimate  contact  with  water,  provided  there  be  at  any  rate  an  equal  weight 
thereof  in  contact  with  it,  dry  dust  from  the  sides  of  workings  remaining 
dangerous,  even  if  the  floor  be  well  watered.  Evaporation  must  be  provided 
for,  and  the  fact  borne  in  mind  that  these  precautions  must  be  constantly 
maintained  up  to  the  moment  of  a  fresh  watering.  If  such  watering  be  con- 
fined to  50  feet  (,15  metres)  from  a  shot-hole,  risk  of  a  coal-dust  explosion, 
caused  by  one  of  fire-damp,  will  be  only  slightly  reduced;  but  the  risk  directly 
due  to  explosives  will  be  lessened,  and  the  general  safety  of  the  mine  greatly 
increased.  The  quantity  of  water  must,  however,  be  appreciably  increased  if 
several  shots  be  fired  simultaneously,  or  quickly  following  one  another,  in 
the  same  working-place. 

Schistification,  or  stone-dusting,  although  not  recommended  for  working- 
places,  will  often  be  found  practical  in  roads  and  air-ways,  provided  that  it 
be  adequate.  Favourable  conditions — unfavourable  to  explosion — are  obtained 
when  50  per  cent,  of  the  dust  on  floor  and  sides  is  incombustible.  Watering 
and  schistification  are  made  effective  so  much  the  more  easily  as  the  workings 
contain  less  coal-dust.  Application  of  these  two  methods  or,  in  default, 
natural  dampness  of  the  mine  and  efflorescence  of  the  rocks,  often  realizing 
the  conditions  laid  down,  will  be  advantageously  completed  by  diminishing 
the  deposit  of  coal-dust  on  floor  and  sides. 

Watering  working-places  will  diminish  dust-deposits  in  the  return  air- 
ways. For  coal-haulage,  light  tubs  are  recommended;  but  for  stone,  on  the 
contrary,  those  of  open-work  or  having  holes  in  them  are  preferable.  Water- 
ing tubs  at  their  start  from  the  face,  and  again,  if  necessary,  before  being 
caged  in  downcast  shafts,  would  reduce  dust-formation  in  rolleyways  and 
return  airways.  If  the  dust  formed  be  considerable,  it  should  be  removed 
periodically.  Tests  have  shown  that  even  complete  realization  of  the  above 
conditions  does  not  guarantee  a  mine  against  a  generalized  explosion,  if  the 
initial  cause  be  a  violent  fire-damp  explosion  or  the  detonation  of  explosives 
in  considerable  quantity. 

Water-dam  Stop  (Arret-barrage). — Over  a  length  of  about  33  feet  (10 
metres),  at  least  ten  pans  of  trough  form,  so  as  to  be  easily  overturned,  con- 
taining together  22  gallons  per  square  yard  (120  litres  per  square  metre)  of 
water,  the  evaporation  of  which  must  be  compensated,  are  carried  by  boards 
fastened  transversely  under  the  roof,  the  length  of  pan  being  as  nearly  the 
width  of  the  working  as  possible  without  interference  with  the  overturning. 

Incombustible-dust  Stop. — Over  the  same  length,  or  double,  boards  similarly 
fastened  receive  heaps  of  incombustible  dust  (not  fine  enough  to  be  raised  by 
the  normal  air-current)  of  a  volume  at  least  equal  to  9  bushels  per  square 
yard  (4  hectolitres  per  square  metre)  of  working.  The  heap,  10  inches  (25 
centimetres)  thick,  should  occupy  the  whole  width  of  the  working  and  come 
up  to  within  at  least  2  inches  (5  centimetres)  of  the  timber  cap,  so  that  there 
be  a  sufficient  space  left  for  the  blast  of  the  explosion  to  raise  the  dust.  In  the 
case  of  brick-lining  and  metal  supports,  this  space  must  be  at  least  two-thirds 
the  width  of  the  road.  There  will  be  not  less  than  ten  shelves,  not  more  than 
2  feet  (60  centimetres)  wide,  with  at  least  that  distance  between  them. 

So  far  as  local  circumstances  permit,  stoppage  zones  and  dam-stops  will 
be  arranged  not  too  far  from  the  spot  where  an  explosion  is  most  likely  to 
originate,  because  the  probability  of  its  interception  appears  to  be 
greater  in  inverse  ratio  to  its  extension,  and  the  probable  number  of 
victims  will  thus  be  reduced.     In  the  case  of  dam-stops  on  the  fresh-air  side, 
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precautious  will  be  taken  to  prevent  the  asphyxiating  gasee   from   entering 
another  group  of  air- ways. 

In  applying  these  precautionary  measures,  the  more  <>i  less  dangerous 
character  of  a  working  must  be  taken  into  consideration.  J.  W.  P 


Experiments  on  Coal-dust  in  the  Rossitz  Coal-field. — By  N.  M.  Czaplinski 
and  — .  Jicinsky.  (Est err.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol. 
lx.,  page  171. 

Two  reports  on  the  experiments  on  coal-dust  made  in  the  Kossitz  coal 
district  have  already  appeared.  The  writers  here  describe  other  trials  made 
to  test  the  comparative  efficiency  of  two  different  methods.  In  the  one  the 
inflammable  coal-dust  was  kept  down  by  sprinkling  the  levels  with  water;  in 
the  other  an  endeavour  was  made  to  attain  the  same  result  by  the  use 
of  two  artificial  preparations,  hermanit  and  tresilit.  A  chamber  was  con- 
structed in  the  mine,  and  in  this  space  the  explosions  were  started.  After 
the  arrangement  of  the  ventilating  shafts  and  doors  had  been  altered,  a  wet 
zone  was  formed  by  copiously  sprinkling  a  level  to  a  certain  distance  with 
water.  This  was  found  to  shorten  the  length  of  the  flame  started  in  the  explo- 
sion-chamber, and  in  some  cases  completely  to  stifle  it ;  but  it  was  necessary  to 
renew  the  sprinkling  at  regular  and  frequent  intervals,  otherwise  the  zones 
dried  out.  Unfortunately  the  constant  sprinkling  loosened  the  walls  of  the 
level,  and  caused  a  certain  amount  of  "  creep." 

It  is  claimed  that  with  the  substance  known  as  "  Hermanit  "  these  diffi- 
culties are  overcome.  Hermanit  consists  of  a  hygroscopic  solution  of  brine, 
which  does  not  evaporate  when  spread  over  the  walls  of  a  level,  and  is  said 
to  destroy  the  explosive  power  of  coal-dust  by  combining  with  it.  The  stuff, 
when  tested,  remained  intact  as  a  damp  mass  on  the  walls  for  several  months, 
as  had  been  stated;  but  the  coal-dust  settled  on  its  outer  surface,  and,  when 
exposed  to  a  flame,  ignited  in  the  same  way  as  before.  A  charge  was  fired, 
and  the  flame  swept,  not  only  through  the  Hermanit  zone,  but  150  feet 
beyond  it. 

The  substance  called  "Tresilit"  is  similar  in  composition  to  Hermanit, 
but  gave  no  better  results,  unless  the  quantity  of  coal-dust  present  was  very 
small.  Neither  substance,  therefore,  can  be  said  to  have  the  effect  claimed 
for  it.  E.  M.  D. 


Clarence  Colliery  Explosion. — (1)  Anon.  Rev.  Noire,  1912,  pages  434-440  and 
470-471. 

Without  attaining  such  dreadful  proportions  as  the  Courrieres  catas- 
trophe, that  at  the  neighbouring  Clarence  Mines  must,  nevertheless,  be 
numbered  among  the  very  serious  disasters,  having  cost  80  lives. 

About  2  p.m.  on  September  3rd,  1912,  as  the  coming  up  of  the  morning 
shift,  consisting  of  358  men,  at  the  Calonne-Ricouart  plant,  worked  at  the 
levels  of  3,060  and  3,281  feet,  was  nearly  concluded,  a  dull  report  was  heard, 
and  smoke  escaped  from  the  fan.  It  was  found  at  the  lamp-room  that  74 
men  were  missing,  when  Engineer  Dupont  and  a  few  volunteers  went  down, 
followed  soon  afterwards  by  the  Maries  and  Bruay  rescue-brigades  and  those 
of  the  Lievin  fire-damp  station.  In  two  hours  twenty-three  injured  men  were 
brought  up,  then  ten  uninjured,  and  then  corpses  only,  while  at  night  there 
were   still   thirty-seven    missing. 
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At  4  a.m.  on  September  4th,  there  was  another  explosion,  killing  three 
rescuers  and  injuring  a  fourth,  followed  by  other  explosions  at  short  intervals, 
while  the  timbering  was  on  fire  in  several  places.  At  4  p.m.  Mr.  Leon,  the 
chief  mining  engineer,  and  four  rescuers  advanced  to  the  entrance  of  the 
workings,  but  obtained  no  answer  to  their  conventional  signal  on  the  com- 
pressed-air pipes.  The  body  of  a  fireman  was  found;  but  his  bag  of  explosives 
was  intact.  It  is  not  known  whether  the  first  explosion  was  caused  by  a 
blown-out  shot  or  a  defective  lamp. 

On  September  5th  the  fan-register  showed  brusque  variations  caused  by 
fresh  explosions  or  the  falling-in  of  workings.  At  7  p.m.  a  horse  was  found 
alive,  but  no  men.  On  September  9th  analyses  of  the  return-air  showed  such 
a  dangerous  fire-damp  content  that  the  Inspector-General  of  Mines  gave  the 
order  to  evacuate  the  workings;  but,  as  the  result  of  a  conference,  it  was 
decided  to  make  another  exploration.  Medical  examination  showed  that 
Engineer  Dupont  was  killed  by  asphyxia,  while  the  miners  on  whose  bodies 
he  was  found  lying  had  met  their  death  from  a  previous  explosion. 

On  September  10th  the  ventilation  proved  to  be  greatly  defective  and  the 
air  of  the  workings  very  hot.  At  a  council  on  the  following  day,  presided 
over  by  the  Inspector-General  of  Mines,  it  fas  decided  to  drown  the  colliery 
and  make  preparations  therefor,  but  to  wail  25  days  from  the  first  explosion  in 
case  anyone  should  be  still  alive.  V^hen  the  catastrophe  occurred,  Mr. 
Taffanel,  director  of  the  Lievin  experiment  station,  was  in  New  York,  but 
at  once  returned,  and  lost  no  time  in  going  underground  at  Clarence  with  the 
general  manager  and  Mr.  Leon  a-id  several  others,  all  wearing  protective 
appliances.  They  Jiade  their  way  with  great  difficulty  to  the  place  where  the 
first  explosion  is  supposed  to  have  originated;  and,  after  examination,  Mr. 
Taffanel  found  that  the  dam-stop  (arret-barrage),  although  perfectly  well 
installed,  had  failed  to  act,  owing  to  the  slowness  of  the  explosion.  Such 
failure  to  act  had  already  been  noticed  at  the  Lievin  station  when  a  slow 
explosion  occurred.  The  danger  of  further  explosion  became  so  great  that 
the  men  appointed  to  maintain  gas-detector  lamps  at  the  landing  of  the 
1, 000-metre  level  were  strictly  ordered  not  to  stay  there  longer  than  was 
absolutely  necessary. 

Drowning  the  mine  (by  contract)  was  begun  on  October  2nd  with  water 
pumped  from  two  streams;  but  afterwards  that  of  the  Clarence  River  was 
also  employed.  It  is  expected  that  this  work  will  take  a  month,  and  the 
unwatering  of  tubs  from  four  to  five  months.*  J.  W.  P. 

(2)  By  L.  Moein.     Rev.  Xoire,  1912,  pages  497-498. 

The  great  evolution  of  fire-damp  in  this  case  may  be  connected  with 
intense  pressure  on  the  unwrought  portion  of  the  seams.  From  the  south  of 
the  twin  shafts,  between  the  distances  of  284  and  474  yards  from  shaft  No.  1, 
the  working  is  continued  (1)  in  No.  7  Seam  over  a  width  of  87  to  153  yards, 
and  (2)  in  No.  8  Seam  over  a  width  of  109  to  196  yards,  and  each  of  these 
surfaces  is  divided  into  two  parts,  separated  by  protective  masses  (stots)  that 
were  being  taken  out.  The  first  of  these  masses,  of  rectangular  form,  measures 
328  by  131  feet,  and  the  second,  of  the  same  form  but  more  irregular,  is  492 
feet  long  and  131  to  180  feet  wide,  these  two  masses  being  superposed  over  a 
rectangle  328  feet  in  length  by  a  mean  width  of  82  feet.  Above  the  thick  No.  7 
Seam  there  is  a  sandstone  bed  nearly  20  feet  (6  metres)  thick,  offering 
relatively  considerable  resistance  considering  the  slight  width  of  the  work- 
ings.    This  bed  must  be  regarded  as  a  beam  with  its  ends  bearing  on  the 

*  See  abstract  on  the  unwatering  of  the  colliery,  page  826. 
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iiiiwiought  portions  of  the  two  seams,  and  supported  in  the  middle  by  a 
pillar  (  consl  "  uted  by  the  two  protect  ive  masses)  which  was  inevitably  destined 
to  be  crushed  and  cause  subsidence  of  the  whole.  Here  we  have  an  explanation 
of  the  normal  fire-damp  evolution  which  caused  the  catastrophe,  with  tin- 
subsequent  discharge  of  fire-damp  and  the  explosions  which  followed,  while 
ignition  may  easily  have  been  effected  by  a  lamp  deteriorated  by  the  thrust. 
Indeed  it  is  sin  prising  that  such  cases  do  not  occur  more  frequently;  but  it 
is  fortunate  that  so  many  causes  suilicient  to  bring  about  an  explosion  do  not 
often  occur  together,  as  in  the  present  instance — (1)  seams  not  cut  into  imr 
drained  of  gas;  (2)  great  depth;  (3)  thick  seams;  (4)  strong  roofs;  (5)  great 
regularity  of  deposit;  and  (6) — capital  point — two  superposed  protective 
masses,  of  different  widths,  present  under  quite  special  conditions  in  the 
middle  of  a  working  (exploitation),  small  in  extent  and  but  slightly,  if  at  all, 
borne  down.  J.  W.  P. 


Fire-damp    Explosion    at    the     Lothringen     Pit,    Westphalia. — [Official] 
Zeitschr.  f.  Berg-,  E&tt.-  Salinenwes.,  1912,  vol.  lx.,  pages  380-386. 

On  August  8th,  1912,  at  the  pit  called  Lothringen,  at  Gerthe  in  the  mining 
district  of  Bochum,  a  fire-damp  explosion  took  place  at  920  a.m.,  which 
extended  over  two  colliery  "districts,"  and  resulted  in  the  death  of  no  less  than 
114  workpeople;   moreover,  16  of  the  survivors  were  injured. 

The  pit  is  worked  on  the  "  co-operative  "  system,  and  possesses  four  shafts; 
of  the  two  shafts  concerned  in  the  explosion  one  is  upcast,  and  the  other 
downcast:  all  go  down  to  a  depth  of  1,557  feet.  The  Coal-Measures  here  are 
overlain  by  a  thickness  of  525  feet  of  marl;  the  seams  which  occur  in  this 
part  of  the  field  belong  to  the  bituminous  coal-group,  and  lie  in  a  flattened 
syncline.  The  measures  are  much  cleaved  and  broken  up  by  joints.  Details 
are  given  in  regard  to  the  methods  of  working  and  ventilation  of  the  mine. 
Shot-firing  had  taken  place  immediately  before  the  disaster,  and  it  is  esti- 
mated that  at  least  130  or  134  cartridges  of  dynamite  had  been  thus  used. 
Evidence  as  to  the  previous  determination  of  the  presence  of  fire-damp  in 
those  particular  districts  of  the  colliery  is  conflicting.  At  all  events,  the 
explosion  set  free  a  blower,  from  which  gases  continued  to  pour  out  for  a 
week  after  the  disaster.  All  the  precautions  prescribed  by  the  regulations 
appear  to  have  been  observed,  and  the  water-spraying  system  was  in  good 
order.  It  is  hinted,  somewhat  obscurely,  that  the  explosion  was  initiated  by 
the  liberation  of  combustible  gases  consequent  on  the  firing  of  the  last  shots. 

In  consequence  of  the  disaster,  the  Official  Mining  Bureau  of  the  Province 
has  prescribed  further  precautionary  measures  in  regard  to  shot-firing,  both  in 
mines  working  bituminous  coal  and  in  mines  working  gas-coals,  etc. 

L.  L.  B. 


Explosion  of  Gas  in  the  Potassic  Salt-mines  of  Alter-Nordstern,  near 
Grosshauslingren. — By  —  Wigand.  Zeitschr.  f.  Berg-,  Hiitt.-  U. 
Salinenwes.,  1912,  vol.  lx.,  pages  214-225. 

This  exjjlosion  took  place  on  November  27th,  1911.  Ten  men  were  injured, 
two  of  whom  died.  This  was  the  third  severe  explosion  in  the  German  salt- 
mines :  the  first  having  taken  place  at  the  Frisch-Gliick  Mines  in  1904,  and 
the  second  at  the  Desdemona  Mine  in  1906.  In  the  Alter-Nordstern  case,  the 
gas  was  ignited  by  a  shot — the  seventh  of  a  series  fired  in  succession.  An 
elongated   sugar-loaf-shaped    hole    afterwards    found   had    contained   fissured 
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salt,  in  which  gas  under  high  pressure  must  have  collected.  Shot  No.  7 
must  have  set  this  gas  free,  and  it  had  streamed  out  and  ignited  when  the 
next  shot  was  fired.  The  Desdemona  and  Alter-Nordstern  accidents  have 
shown  that  fissured  zones  of  the  salt  must  be  worked  with  great  care. 
Blasting  in  the  fissured  zone  was  now  forbidden  by  the  police,  and  it  was 
found  better  to  isolate  this  part  and  work  round  past  it.  The  presence  of 
gas  being  proved  by  the  explosion,  the  Alter-Nordstern  Mine  was  placed  under 
the  police  regulations  for  mines  containing  inflammable  gas.  Safety-lamps 
were  now  to  be  carried,  shots  were  not  to  be  fired  when  gas  in  appreciable 
quantity  was  present,  and  other  rules  of  the  kind  observed,  which  have 
previously  appeared  unnecessary.  A.  R.  L. 


Outburst  of  Carbonic-acid  Gas  in  the  Consolidated  Ruben  Pit,  Neurode, 
Lower  Silesia. — By  —  Laske.  Zeitschr.  f.  Berg-,  Hiitt.-  u.  Salinenwes., 
1912,  vol.  lx.,  pages  74-80. 

An  explosion  of  carbonic-acid  gas  occurred  in  September,  1911,  in  the 
Ruben  Pit  in  the  Neurode  district  of  Lower  Silesia,  by  which  a  hewer  lost  his 
life.  The  seams  here  dip  at  an  angle  of  about  30  degrees  to  the  west,  and 
the  workings  in  question  were  near  the  third  level  in  the  Josef  Seam,  which 
is  the  highest  of  the  series  of  workable  coal-beds  here,  and  is  covered  by 
a  roof  of  tough  clay,  which  is  probably  gas-tight  and  prevents  the  escape 
of  the  proceeds  of  oxidation.  Several  small  outbursts  of  gas  had  recently 
taken  place,  and  the  one  in  question,  although  somewhat  violent,  was  not 
very  extensive.  It  occurred  in  a  confined  working-place  where  gobbing  had 
been  worked  into  within  a  short  distance  of  the  face,  and  the  hewer  killed 
must  have  been  almost  instantaneously  suffocated  and  buried  under  the  fine 
coal-dust  blown  out.  Of  chief  interest  here  are  the  safety-appliances,  which 
were  considered  to  have  played  their  part  well. 

The  precautions  ordained  by  law  are: — (1)  The  presence  of  two  men  at 
every  place;  (2)  boring  in  advance  for  a  distance  of  about  10  feet;  (3)  the 
firing  of  shots  from  a  firing  centre  on  the  ground-level  (no  coal-cutting 
machines  allowed) ;  (4)  all  men  to  retire  to  the  firing  centre  before  the  firing 
takes  place ;   (5)  approaches  to  the  place  to  be  barred  till  the  shot  is  fired ; 

(6)  two  lamps  to  be  hung  at  different  heights  near  the  place,  as  gas-detectors; 

(7)  if  the  lamps  become  extinguished,  report  shall  be  made  to  the  superiors 
and  precautions  taken;  (8)  overman  to  go  to  place  with  first-aid  man  and  test 
the  air;  (9)  two  electric  lamps  to  remain  constantly  burning  near  the  face,  and 
at  least  four  flasks  of  oxygen  to  be  ready  for  use;  in  front  of  the  place,  at 
about  16  to  33  feet,  an  electric  lamp  is  to  be  kept  burning,  and  a  flask  of 
oxygen  is  to  be  at  hand  at  the  same  point  for  each  man  there  stationed;  and 
(10)  the  men  at  both  points  are  to  leave  their  work  when  dangerous  blowers  of 
carbonic-acid  gas  occur  in  the  shot-hole  or  elsewhere,  or  in  case  of  disturbance 
of  the  ventilation. 

Regulations  subsequently  made  by  the  managers  provide  that  artificial- 
respiration  apparatus  is  to  be  kept  at  the  emergency  station  below,  and  that 
a  qualified  first-aid  man  is  to  be  in  attendance  during  each  shift.  A  mine 
telephone  leads  up  to  bank ;  and  in  the  present  case  the  first-aid  man  was  on 
the  spot  within  10  minutes  of  the  accident.  It  took  an  hour  to  free  the  buried 
man,  and  subsequent  attempts  at  resuscitation  proved  unavailing.  In  future 
more  room  is  to  be  left  in  front  of  the  working-places.  A.  R.  L. 
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Ignition  of  Gas  by  Miniature  Electric  Lamps  with  Tungsten  Filaments. — 

Hv  II.  II.  Clabk.     Bur.  Mi>"~,  Technical  Papei  No.  23,  1912,  pages  1-5. 

The  question  whether  fire-damp  can  be  ignited  by  breaking  tin-  bulb  of  a 

miniature  incandescent  lamp  in  a  body  of  the  gas  is  of  more  importance  now 
than  at  any  previous  time,  because  "i  the  increasing  use  of  portable  electric 
lamps.  The  development  <>!  I  he  tungsten  filament  has  given  a  fresh  impetus 
in  the  manufacture  of  such  lamps,  ami  there  are  now  upon  the  market  several 
types  especially  designed  lor  mine  service.  Portable  electric  lamp-  are  often 
used  where  gas  is  known  lo  be  present,  and  sometimes,  as  in  rescue-work,  such 
lamps  must  be  used  where  gas  (methane)  may  be  present  in  dangerous 
amounts. 

In  connexion  with  its  investigations  of  mine  accidents  and  the  dangers 
attending  the  use  of  electricity  underground,  the  Bureau  of  Mines  at  its 
experimental  station  at  Pittsburg  has  undertaken  the  study  of  various  matters 
relating  to  the  ignition  of  fire-damp  by  electrical  equipment.  The  tests 
described  were  made  upon  miniature  incandescent  lamp-bulbs  containing 
tungsten  filaments,  and  were  preliminary  to  more  extensive  tests  which  the 
Bureau  plans  to  make  upon  complete  portable  lamp-equipments. 

In  all  tests  the  filaments  were  glowing  at  the  moment  when  the  bulbs 
were  broken.  One  hundred  and  thirty-one  bulbs  were  broken  in  a  mixture 
of  natural  gas  (that  used  at  Pittsburg)  and  air  combined  in  the  proportion  of 
86  per  cent,  of  gas  to  914  per  cent,  of  air.  These  percentages  of  the  gas 
and  air  form  the  most  explosive  mixture.  Forty-five  tests  were  made  in 
gas-and-air  mixtures  other  than  the  most  explosive.  The  mixtures  contained 
from  3  to  12'4  per  cent,  of  gas.  Mixtures  containing  as  little  as  5  per  cent, 
and  others  containing  as  much  as  12-4  per  cent,  of  gas  were  ignited  by  T5- 
candlepower  3'5-volt  0'3-ampere  bulbs  that  were  smashed  while  burning  at  a 
rated  voltage.  A.  P.  A.  S. 


Explosions  in  Prussian  Mines  during  the  Year  1911. — [Official.]     ZeUschr. 
f.  Berff-,  Iliitt.-  u.  Saline/lives.,  1912,  vol.  lx.,  pages  208-214. 

At  the  Deutscher  Kaiser  Pit  (Shafts  III. -VII.),  in  the  Duisburg  mining 
district,  a  fire-damp  explosion  took  place  about  6  p.m.  on  January  28th,  1911, 
whereby  eighteen  workpeople  were  severely,  and  three  slightly,  injured.  Here 
bituminous  coals  are  worked  below  a  covering  of  marls  about  560  feet  thick. 
Twelve  seams  are  worked  at  five  separate  levels,  the  lowest  seam  being  the 
Laura;  the  strata  are  much  disturbed  and  folded.  The  daily  output  averages 
4,250  tons  of  coal,  the  number  of  workpeople  employed  below  ground  being 
4,087.  On  the  afternoon  of  the  disaster  shot-holes  had  been  drilled  in  the 
coal  and  in  the  country-rocks,  and  about  6  p.m.  the  official  responsible  for 
the  shot-firing  put  the  cartridges  himself  in  the  rock-hole,  while  he  handed  to 
a  hewer  several  carbonite  cartridges  for  the  shot-hole  bored  in  the  coal. 
Shortly  afterwards  the  explosion  took  place,  accompanied,  according  to  some 
of  the  victims,  by  a  tremendous  flame.  What  exactly  was  the  cause  of  the 
disaster  will  never  be  known,  as  the  most  important  witnesses  are  dead,  and 
the  testimony  of  the  survivors  is  conflicting.  The  presence  of  fire-damp  had 
been  reported  previous  to  the  morning  shift  on  the  day  of  the  explosion,  but 
the  gas  had  already  been  expelled  by  8  a.m.  The  lamp  belonging  to  the 
deceased  shot-firer  was  considerably  damaged,  while  those  of  the  other  victims 
were  untouched.  It  is  assumed  that,  in  order  to  see  better  while  he  was 
tamping  the  cartridges,  he  slung  the  lamp  to  the  roof,  where  there  was  a 
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probable  accumulation  of  fire-damp  streaming  in  from  unsuspected  fissures. 
After  he  had  fired  the  shot,  he  probably  snatched  down  the  lamp  without 
noticing  that  the  gauge  had  already  become  red-hot,  and  then  the  flame  struck 
through,  igniting  the  accumulated  gases. 

In  the  Teutoburgia  Pit,  in  the  Third  Dortmund  Mining  Inspection  district, 
a  fire-damp  explosion  occurred  about  7  p.m.  on  December  22nd,  1911,  which 
resulted  in  the  loss  of  six  lives,  while  three  other  persons  suffered  slight 
burns.  Here  gas-coals  are  worked  below  a  marl-covering  about  660  feet  thick. 
The  second  level  here  is  some  1,070  feet  down,  and  the  daily  output  averages 
705  tons,  the  number  of  workpeople  employed  below  ground  being  767.  Thir- 
teen shot-holes  were  drilled  in  the  afternoon  preceding  the  disaster,  and  were 
filled  with  cartridges  of  gelatine-dynamite.  The  explosion  took  place 
immediately  after  the  shots  had  been  fired ;  but  it  was  afterwards  ascertained 
that,  owing  to  various  causes,  about  half  of  the  shots  had  really  not  exploded. 
There  seems  to  be  no  doubt  that  while  five  shots  had  successfully  fired,  one 
had  misfired,  and  the  seventh  ignited  an  accumulation  of  fire-damp  which  had 
formed  in  front  of  the  working-face.  Coal-dust  does  not  appear  to  have  played 
any  conspicuous  part  in  this  explosion.  L.  L.  B. 


Mine  Fires:  A  Preliminary  Study. — By  George  S.  Eice.  Bur.  Mines, 
Technical  Paper  No.  24,  pages  1-51. 

The  following  is  a  summary  of  the  precautious  advocated  by  the  writer 
when  dealing  with  mine  fires:  — 

(1)  Lay  water-lines  to  all  parts  of  the  mine.  In  a  coal-mine  the  water 
may  be  used  to  lay  the  dust  as  well  as  to  fight  fires.  (2)  Have  at  hand  fire- 
fighting  appliances  and  breathing-apparatus.  (3)  Organize  the  workmen  to 
fight  a  fire.  (4)  Assume  that  a  fire  may  break  out  at  any  point  and  at  any 
time.  (5)  Take  no  chances  that  a  fire  will  not  occur  during  a  repair.  (6)  Con- 
sider always  the  escape  of  the  men.  (7)  Have  competitive  drills  to  interest 
the  men,  so  that  they  will  be  ready  when  the  emergency  comes.  (8)  Use 
closed  or  safety-lamps  instead  of  open  lights  in  coal-mines.  (9)  Have  the 
electric  plant  installed  by  competent  electrical  engineers.  (10)  Assume  that 
the  electric  lines  may  become  short-circuited  some  time,  even  with  the 
greatest  care,  and  constantly  guard  against  that  eventuality.  (11)  Do  not  en- 
close an  active  mine  fire  until  other  means  have  been  exhausted ;  then  make  all 
the  men  leave  the  mine,  except  those  needed  for  the  work.  (12)  Do  not 
reverse  the  ventilation  in  fighting  fire  unless  the  exact  risks  are  known. 
(13)  When  a  water  fire-protection  system  has  been  installed,  give  it  a  trial; 
and  do  not  assume  that  it  will  operate  in  an  emergency,  unless  it  has  operated 
properly  in  such  a  trial.  A.  P.  A.  S. 


Gas  Analysis  as  an  Aid  in  Fighting  Mine  Fires. — By  George  A.  Burrell 
and  Frank  M.  Seibert.  Bur.  Mines,  Technical  Paper  No.  13,  pages 
1-16. 

The  conclusions  arrived  at  by  the  authors  from  their  gas  analyses  and 
recorded  observations  on  the  condition  of  the  atmosphere  in  mines  are  given 
in  this  paper,  in  the  hope  that  they  will  be  of  service  to  those  who  may  have 
to  fight  mine  fires;  for,  although  analyses  of  the  gases  from  such  fires  have 
been  made  in  the  past,  the  systematic  analysis  of  samples  of  the  atmosphere 
of  a  burning  mine  or  section  of  a  mine  has  not  received  the  attention  that  its 
usefulness  warrants. 

In  the  early  stages  of  a  mine  fire,  effort  is  directed  toward  fighting  it 
at  close  range  by  using  water  from   buckets,  hose,  or  portable  extinguishers, 
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or  by  digging  oul  the  hot  coal.  Frequently  thi>  effort  ie  aol  successful,  and 
the  mine  <>■•  a  Bection  of  it  ie  sealed  "ii  in  order  to  smother  tin-  lire.  Some  fires 
gain  such  headway  that  the  entire  mine  has  to  be  flooded.  This  expedient, 
though  effective,  requires  the  use  of  an  enormous  quantity  <>f  water,  not 
always  easily  obtained,  and  a  subsequent  expenditure  of  much  money  and  time 
in  draining  the  mine  and  putting  it  into  working  order  again. 

When  an  entire  mine,  or  a  section  of  it  n  sealed  off  to  exclude  air, 

the  sampling  of  the  atmosphere  within  the  sealed  area  becomes  desirable,  in 
order  to  determine  the  effectiveness  of  the  stoppings  or  dams  in  excluding  air. 
If  the  stoppings  are  tight,  the  fact  is  shown  by  a  depletion  of  oxygen  in  the 
atmosphere  behind  them.  A  period  of  anxiety  always  follows  sealing,  and 
any  aid  that  tends  to  allay  fears  as  to  whether  the  fire  is  spreading,  or 
enables  the  mine  officials  to  act  promptly  in  case  conditions  get  worse,  is 
worthy  of  consideration. 

Another  reason  for  the  systematic  collection  and  analysis  of  samples  of 
air  from  the  sealed  area  is  to  obtain  information  regarding  the  advisability 
of  removing  stoppings.  Disastrous  consequences  have  sometimes  followed 
the  premature  re-opening  of  sealed  areas;  moreover,  fires  have  burned 
vigorously  after  the  external  air  was  supposedly  excluded  entirely.  Uence, 
stoppings  are  sometimes  left  in  place  for  many  months,  and  when  they  arc 
eventually  removed  much  uncertainty  is  sometimes  felt  as  to  the  result. 

The  burning  of  coal  and  wood  in  a  mine  fire  differs  in  some  respects 
from  the  ordinary  combustion  of  coal  or  wood  in  a  boiler-furnace;  yet,  just 
as  periodic  analyses  of  the  escaping  gases  will  indicate  the  conditions  of 
combustion  in  the  furnace,  so  periodic  analyses  of  the  atmosphere  within  a 
burning  mine  or  section  of  a  mine  will  indicate  the  conditions  of  combustion 
there,  although  these  indications  are  less  clearly  understood,  and  will  be 
until  some  features  of  mine  fires  have  been  studied  more  fully. 

A  description  of  an  improved  portable  gas-analysis  apparatus  is  described, 
by  which  the  presence  of  carbon  dioxide,  carbon  monoxide,  and  methane  may 
be  determined  to  within  about  0'2  per  cent.  A.  P.  A.  S. 


Fire  in  the  Main  Switch  Installation  at  Heinitz,  with  Notes  on  the 
Reconstruction  of  the  Building:. — By  A.  Peuckee.  Zeitsrhr.  f.  Tirrrj-, 
Hiitt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages  304-309. 

The  fire  occurred  in  February,  1912,  in  a  two-stoi-eyed  building  containing 
two  switch  installations  for  a  total  of  more  than  15,000  volts  and  twenty-three 
switch-circuits.  The  interest  attaching  to  the  mishap  is  considered  to  centre 
in  the  steps  taken  to  prevent  the  recurrence  of  fire.  The  old  switch  arrange- 
ments were  abandoned,  and  a  new  house  was  built,  the  first  care  in  the 
design  of  which  was  the  avoidance  of  inflammable  material.  A  condition 
made  was  that  the  new  switch  installation  should  withstand  a  test  of  twice 
the  working  voltage  applied  for  the  space  of  an  hour.  The  leads  were  so 
dimensioned  that,  on  the  occurrence  of  a  short-circuit,  they  would  never  heat 
to  a  dangerous  degree.  The  new  house  has  three  storeys,  the  upper  one  con- 
taining the  bus-bars  and  the  manipulating  appliances,  the  middle  one  the 
oil-switches,  and  the  lower  one  the  cable-attachments  with  the  current  and 
potential  changers.  The  storeys  are  separated  by  concrete  ceilings,  so  that 
fire  cannot  spring  from  one  to  the  other.  Concrete  is  also  extensively  applied 
inside  the  rooms  where  fire  is  possible.  In  the  arrangement  of  the  ordinary 
switches  and  oil-switches  themselves,  safety-appliances  are  provided  as  far  as 
possible.  A.  K-  L. 
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Drowning  a  Colliery  owing:  to   Underground   Fires. — By  — .   Saint  Matte. 
ff<  v.   X "ire,  1912,  page  170. 

The  decision  of  the  Clarence  Company  to  drown  the  colliery*  has  caused 
much  astonishment  to  mining  engineers  in  the  South  of  France.  After  the 
Courrieres  catastrophe  it  was  decided  to  inundate  the  workings  in  order  to 
master  the  underground  fires;  but  this  was  avoided  owing  to  the  fortunate 
escape  of  a  few  miners,  and  the  resumption  of  working  was  on  that  account 
less  difficult.  Collieries  in  the  Aveyron,  where  fire-damp  and  underground  fires 
are  ever  present,  would  long  have  been  abandoned  if  fires,  even  the  most 
violent,  were  not  combated  by  patient  and  rational  methods,  of  very  various 
nature   and  requiring  great  experience. 

There  is  no  certainty  that  the  fire  in  the  Clarence  Colliery  will  not 
break  out  again  after  the  drowning,  and  in  any  case  fire-damp  will  always  be 
there,  while  gas-accumulations  in  the  blind  ends  of  workings  will  constitute  an 
additional  source  of  danger.  The  roads  and  airways  will  fall  in  to  a  large 
extent,  because  the  water  sent  into  them  will  not  be  of  sufficient  depth  to 
counterbalance  the  pressure  of  the  measures.  Some  ground,  however,  for 
the  decision  to  drown  is  afforded  by  the  circumstance  that  the  spaces  are 
not  considerable,  and  the  workings  will  not  be  long  inundated.  An  important 
point  that  should  be  kept  constantly  in  view  is  that  precautions  will  have 
to  be  taken  against  fires  of  increasing  severity,  and  that  they  must  be 
combated,  as  in  the  south,  by  organized  brigades  carefully  trained  and  of 
great  experience.  J.  W.  P. 


Effect  of  Stemming  on  the  Efficiency  of  Explosives. — By  Walter  O. 
Snelling  and  Clarence  Hall.  Bur.  Mines,  Technical  Paper  No.  17, 
1912,  pages  1-20. 

The  experiments  conducted  by  the  authors  at  the  United  States  experi- 
mental station,  Pittsburg,  prove  definitely  that  confinement  by  the  use  of 
stemming  greatly  increases  the  efficiency  of  a  charge  of  explosive.  The 
expansion  of  the  bore-hole  of  the  lead-blocks  in  the  experiments  is  a  good 
measure  of  the  pressure  that  i3  exerted  on  the  wall  of  a  drill-hole  by  the 
same  explosives  in  actual  mining  operations;  and  it  is  reasonable  to  assume 
that   the   useful   work   done  by   the   explosives   would    be   in   the   same   ratio. 

The  increase  in  efficiency  from  the  use  of  stemming  varies  considerably 
with  different  explosives.  With  slow-burning  explosives,  such  as  black 
blasting-powder,  a  large  quantity  of  stemming  is  required  for  effective  results, 
and  the  greater  the  quantity  of  stemming  used,  and  the  more  firmly  this 
stemming  is  tamped  into  the  bore-hole,  the  greater  is  the  useful  work  done 
by  the  shot.  Since  the  stemming  in  a  drill-hole  is  seldom  as  firm  or  unyielding 
as  the  surrounding  rock,  as  much  stemming  should  be  used  as  can  be  placed 
in  the  drill-hole.  Only  when  the  hole  is  filled  completely  with  well-tamped 
stemming  are  the  conditions  most  favourable  for  the  maximum  utilization  of 
the  energy  of  the  charge. 

With  40-per  cent.  "  straight "  nitroglycerine-dynamite,  which  is  very 
quick  in  acting,  and  with  ammonia-dynamite  of  40-per  cent,  strength,  which 
is  intermediate  between  the  slow-burning  and  the  very  quick-acting  or  "high" 
explosives,  such  as  "straight"  dynamite,  stemming  increases  the  efficiency  of  a 

*  See  abstract  as  to  the  Clarence  Colliery  Explosion,  Trans.  Inst.  M.  E.,  1912, 
vol.  xliv.,  page  819. 


40  NOTES    OF    PAPERS    IN    COLONIAL     WD    FOREIGN 

hot.  Small  quantities  of  stemming  greatly  increase  the  efficiency  of  very 
quick-acting  explosives,  and  I'm  llu  i  additions  of  stemming  increase  tin- 
efficiency,  but  at  a  diminishing  rate. 

Although  the  tests  were  made  with  drill-holes  of  the  same  size,  and  tests 
with  holes  of  different  sizes  have  shown  differenl  i.  -hit  ions,  it  is  the  belief  ol 
the  writers  that,  when  efficiency  alone  is  to  be  considered,  the  length  of  the 
space  occupied  by  stemming  in  a  drill-hole  should  be  at  least  three  times  the 
length  of  the  space  filled  with  explosives.  The  results  of  the  tests  indicate 
that  with  high  explosives  less  stemming  need  be  used,  but  it  should  be 
remembered  that  each  small  charge  of  the  explosives  used  in  the  tests  received 
the  full  effect  of  a  powerful  detonator  and  that  its  rate  of  detonation  was  the 
maximum.  The  explosives  used  were  freshly  made,  and  in  the  best  of 
condition.  If  explosives  are  old,  or  if  they  are  frozen  when  used,  a  greater 
amount  of  stemming  will  be  required  to  ensure  effective  results. 

From  the  results  obtained  the  general  conclusion  is  drawn  that  tamped 
moist  fire-clay,  or  some  similar  plastic  material,  is  the  best  stemming  for  all 
explosives,  and  dry  pulverulent  material,  such  as  dry  fire-clay,  is  least 
efficient.  This  conclusion  is  further  strengthened  by  the  results  of  tests  with 
the  ballistic  pendulum,  in  which  large  quantities  of  black  blasting-powder  were 
used  with  dry  fire-clay  and  moist  fire-clay  stemming.  The  greatest  swing  of 
the  pendulum  resulted  from  the  use  of  fire-clay  stemming  containing  about 
11  per  cent,  of  moisture.  A.  P.  A.  S. 


"Externally"    Tamping   a    Mine    Shot   with    Incombustible    Dust. — By   Y. 

Watteyne  and  E.  Lemaire.     Ann.  Mines  Belyique,  1911,  vol.  xvi.,  pages 
937-968. 

The  chief  object  of  the  Frameries  experiments,  always  carried  out  in  media 
of  maximum  explosibility,  has  been  to  prevent  the  initial  ignition  of  fire-damp 
and  coal-dust,  the  two  chief  causes — miners'  lamps,  and  that,  far  more 
important,  of  explosives — having  received  special  attention.  If  a  single 
solution  of  the  problem  as  to  preventing  colliery  explosions  were  of  general 
application  and  absolute  efficacy,  it  would  alone  suffice;  but  this  is  not  the 
case,  so  that  several  measures  must  be  taken  concurrently.  If  fire-damp 
explosion  is  now  to  a  large  extent  prevented,  the  question  is  far  less  advanced 
as  to  avoiding  dangerous  mixtures  of  air  and  coal-dust,  either  alone  or  with 
small  proportions  of  fire-damp. 

The  method  for  preventing  an  explosion  suggested  by  one  of  the  authors 
(Mr.  Lemaire)  consists  in  placing,  at  the  outside  of  a  charged  shot-hole,  a 
heap  of  incombustible  dust — sand,  ground  shale,  or  powdered  chalk — destined 
to  stifle  and  cool  down  the  flames  following  on  a  blown-out  shot  or  one  not 
exerting  its  full  effect.  Trials  have  been  made  intentionally  with  the  most 
dangerous  explosives,  their  danger  being  verified  by  a  previous  experiment 
without  "external  tamping,"  as  the  authors  call  this  method.  At  the 
testing-station,  trials  were  made  with  two  explosives  that  readily  ignite  coal- 
dust,  the  charges  being  increased  up  to  1^  pounds  (700  grammes)  of  No.  1 
gelatine-dynamite  and  2  pounds  (910  grammes)  of  No.  1  Favier  explosive, 
fired  without  tamping,  in  the  ordinary  sense,  from  mortars  2T\-  or  2f  inches 
(55  or  70  millimetres)  in  diameter.  No  ignition  ensued  with  an  "external 
tamping"  of  6'6  pounds  (3  kilogrammes) ;  but  the  dust  must  be  free  from 
carbonaceous  matter,  because,  when  boiler-ashes  still  containing  some  coal 
particles  were  used,  explosion  ensued. 

The  incombustible  dust  was  heaped  on  a  board  10  inches  (25  centimetres) 
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wide,  placed  across  the  gallery  on  a  level  with  the  mortar,  its  lateral  confine- 
ment above  being  found  unnecessary.  The  tests  were  made  with  the  dust 
of  coals  containing  20-22,  25,  and  35-36  per  cent,  of  volatile  matter,  either 
strewn  on  the  floor  or  suspended  in  the  atmosphere.  Sometimes  a  little 
coal-dust  was  even  spread  on  the  board  carrying  the  incombustible  dust;  and 
in  some  cases  a  shot  p\it  in  at  the  floor  of  a  drift  was  reproduced  by  placing  a 
board  with  coal-dust  at  the  mortar  level. 

The  power  of  the  gelatine-dynamite  experimented  with  is  but  slightly 
inferior  (10  :  11)  to  that  of  No.  1  dynamite;  and  the  25-ounce  charge  adopted 
in  some  cases  has  far  greater  force  than  the  32-ounce  limit-charge  of  the 
best  safety-explosives.  Tests  have  shown  that  the  calculated  quantity,  8-8 
pounds  of  incombustible  dust,  is  largely  sufficient  to  prevent  coal-dust  ignition 
by  a  blown-out  shot  charged  with  21  ounces  of  gelatine-dynamite,  while  half 
and  even  less  have  often  sufficed. 

AYith  Favier  explosive  (No.  1  extra),  composed  of  ammonium  nitrate  44, 
dinitronaphthaline  6,  nitrate  of  baryta  32,  and  trinitrotoluine  18  (12-9  weight- 
units  of  which  explosive  produce  the  effect  of  ten  No.  1  dynamite  units),  the 
calculated  quantity  of  incombustible  dust  necessary  to  prevent  ignition  by 
a  blown-out  shot  of  28  ounces  is  10^  pounds ;  but  8-8  pounds  have  been  found 
sufficient  for  charges  up  to  32  ounces.  Ignition,  however,  ensued  with  smaller 
charges   when   the   quantity  of   the   protecting   substance   was   reduced. 

Few  experiments,  but  those  satisfactory,  have  been  made  in  the  presence 
of  fire-damp,  because  of  the  deficiency  of  this  gas  during  transfer  of  the 
testing-station  to  a  more  convenient  situation.  J.  W.  P. 


Magazines  and  Thaw-houses  for  Explosives. — By  Clarence  Hall  and 
Spencer  P.  Howell.  Bur.  Mines,  Technical  Paper  No.  18,  1912,  pages 
1-34 

This  paper  contains  notes  on  the  storage  and  handling  of  explosives,  the 
protection  of  explosives  in  magazines,  the  protection  of  adjacent  property, 
the  construction  of  magazines  and  thaw-houses,  and  the  precautions  to  be 
taken  when  thawing  frozen  explosives,  and  supplements  the  directions  for 
storing  and  thawing  explosives  given  on  pages  29-32  and  61-66  of  Bulletin  No. 
17,  issued  by  the  same  Bureau.  A.  P.  A.  S. 


Goulet    Benzine-fed    Incandescent    Safety-lamp. — By    E.    Lemaire.      Ann. 
Mines  Belgique,  1911,  vol.  xvi.,  pages  623-636 

Although  great  improvement  has  been  made  in  miners'  lamps  with  respect 
to  their  degree  of  safety,  there  is  but  little  progress  as  to  their  illuminating 
power,  which  scarcely  equals  a  Heffner  unit;  but  the  Goulet  lamp,  introduced 
during  1910,  gives  3J  units  after  half  an  hour's  lighting,  and  1'25  units 
after  9  hours. 

The  lamp  (illustrated  and  minutely  described)  does  not  differ  greatly  in 
outward  form  from  the  ordinary  type ;  nor  is  there  any  apparent  reason  why  it 
should  be  heavier.  The  top  is  surmounted  by,  although  not  in  contact  with, 
the  carburettor,  which  is  a  cylindrical  metal  case  filled  with  absorbent 
material,  impregnated  with  2-36  ounces  of  benzine,  and  pierced  with  vertical 
holes  for  air-circulation.  As  carburetted  air  is  heavier  than  pure  air,  it 
descends  (by  an  outside  tube)  to  the  burner  (a  simple  brass  tube)  mingled 
with  the  proportion  of  pure  air  (that  may  be  regulated)  necessary  for  complete 
combustion,  which  brings  the  mantle  to  incandescence.  A  double  horizontal 
gauze,  interposed  between  the  plate  in  which  the  burner  is  inserted,   and  a 
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gauze-capping  which  closes  the  top  of  i  li<-  burner,  prevent  all  return  of  flame 
to  the  carburettor,  air-circulation  in  winch  is  favoured  by  the  chimney 
draught.  Extinction  does  not  always  ensue  on  the  air-supply  being  inter- 
oepted;  i>ut  may  be  determined  by  a  slight  shock.  The  inner  glass,  slightly 
tapering  upwards,  constitutes  a  chimney,  the  outei  glass  I >>■  i u <^  ot  the  ordinary 
form.  There  are  two  gauzes,  sharply  tapering  upwards  and  gauze-closed 
above,  with  a  space  of  nearly  0*394  inch  between  them.  The  shield,  or 
bonnet,  is  capped  at  the  top,  but  has  a  series  of  apertures  at  the  top. 

Subjected    to   stringent    tests   al    the    Frameries    station    of    the    Belgian 
Government,  the Goulel  lamp,  although  becoming  great ly  heated  in  air  at 
showed  no  dangerous  pressure  in  the  carburettor*  even  when  directly  heated  by 

a  bunsen  burner;  nor  was  there  explosion,  the  rap s  merely  igniting,  when 

t  lie  solder  melted.  The  lamp  stood  well  in  a  current  (1)  horizontal,  (2)  descend- 
ing at  45  degrees,  (3)  rising  at  45  degrees,  (4)  rising  vertically,  and  (5)  descend- 
ing vertically,  of  air  with  8  per  cent,  of  methane,  at  a  speed  of  50  feet  per 
second;  but  the  gauzes  turned  red  in  currents  of  the  same  composition  and 
direction  (.1)  at  26  feet,  (2)  at  19k  feet,  (3)  at  30  feet,  and  (4)  and  (5)  43  feet. 
The  outer  glass  withstood  all  these  currents  up  to  46  feet  (14  metres),  when 
it  broke;  and  the  inner  glass,  although  not  breaking  in  any  of  the  tests, 
became  softened  and  bent.  For  ascertaining  the  explosion-point  of  the  gas 
generated  in  the  carburettor,  it  was  frequently  ignited  at  the  burner  exit, 
after  removal  of  the  gauzes  for  preventing  flame  return;  but  ignition  never 
extended  to  the  carburettor.  J.  W.  P. 


Recent    Progress    in     Shaft-sinking:    by    the     Freezing-    Process. — By     A. 

Breyre.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  369-423. 

Although  the  freezing  method  has  been  but  little  modified  since  it  was  first 
employed  by  Pcetsch  in  1883,  its  applications  have  made  wonderful  progress, 
while  the  depths  to  which  its  effect  is  now  extended  have  quadrupled,  attain- 
ing 1,082  feet  (330  metres)  at  the  Levant  du  Flenu  Colliery,  Mons,  and  1,312 
feet  (400  metres)  in  the  new  Campiue  coal-field  (Belgian  Limburg),  where,  as 
will  be  seen  below,  still  greater  depths  have  been  arranged  for.  Herr 
Zaringer,  General  Manager  of  the  Tiefbau  und  Kaltindustrie  Gesellschaft, 
attributes  the  great  extension  to  improvement  in  boring  and  also  in  cold- 
producing  machines,  as  well  as  to  the  experience  gained  in  freezing  ground,  to 
which  causes  the  author  also  adds  that  of  the  emulation  provoked  by  a  desire 
to  bring  into  working  increasingly  inaccessible  deposits.  This  is  strikingly 
shown  in  the  North  Belgian  coal-field,  where  arrangements  have  been  made  for 
applying  the  freezing  process  to  sinking  the  shafts  of  five  out  of  six  collieries 
— at  any  rate  through  the  cover,  which  attains  a  thickness  of  1,595  to  2,034 
feet  (486  to  620  metres).  The  depth  of  sinking  with  freezing  is  fixed  at 
1,404  feet  (428  metres)  for  Winterslag,  and  1,542  feet  (470  metres)  for  Lim- 
bourg-Meuse,  where  the  Coal-Measures  are  being  reached  in  both  cases. 

Sand  saturated  with  water  freezes  more  easily  and  rapidly  than  any  other 
deposit,  and  clay  far  more  slowly,  while  the  resistance  with  a  temperature  of 
59°  Fahr.  (15°  Cent.)  of  the  former  is  1,963  pounds  per  square  inch  (138  kilo- 
grammes per  square  centimetre),  and  of  the  latter  1,024  pounds  per  square  inch 
(72  kilogrammes  per  square  centimetre),  pure  ice  giving  only  256  pounds  (18 
kilogrammes)  at  62'6°  Fahr.  (17°  Cent.).  Sinking  can  be  begun  in  all  security 
so  soon  as  the  bottom  of  the  ice-tower  is  closed,  and  proved  to  resist  by  water 
continuing  to  rise  in  the  central  bore-hole  or  advance  shaft,  owing  to 
expansion  at  the  base,  notwithstanding  an  artificial  raising  of  the  level. 
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Opinions  are  divided  as  to  the  advisability  of  a  temporary  shaft-lining. 
The  most  serious  objection  is  that  it  so  masks  the  sides  (inside)  of  the  shaft 
excavation,  as  to  prevent  the  leakage  of  a  freezing  pipe  from  being  detected; 
but  at  Beeringen,  in  the  Campine,  a  special  arrangement,  applied  to  each 
circuit,  gives  immediate  notice  of  a  leak.  For  the  backing,  a  slow-setting 
concrete,  with  a  minimum  of  water  and  well  rammed,  appears  to  give  the  best 
results.  At  the  Grand-Hornu  Colliery,  in  1906,  liquid  cement  was,  after 
the  thawing,  injected  through  holes  made  in  the  tubbing.  In  all  shafts  now 
put  down  (in  Belgium,  at  any  rate)  the  tubbing  is  for  this  purpose,  fitted  with 
short  tubes,  spaced  about  every  33  feet  (10  metres). 

Artificial  thawing,  which  has  the  advantages  of  rapidity,  regularity,  and 
uniformity  (avoidance  of  one-sided  action),  is  easily  effected  by  sending  a 
heated  solution  through  the  freezing  pipes;  but  this  warming  must  be  gradual, 
in  order  to  avoid  breakage  of  the  pipes. 

Although  the  progress  made  in  boring  has  reduced  its  duration  to  a 
minimum,  means  have  not  yet  been  found  for  preventing  deviation  of  the 
holes  to  any  great  extent,  there  being  too  many  factors  in  the  pi-oblem, 
especially  the  inherent  conditions  of  the  deposit — succession  of  strata,  their 
varying  hardness,  etc.  No  time  or  expense,  therefore,  should  be  spared  in 
putting  down  supplementary  holes,  for  making  good  the  freezing  effect  of 
those  that  have  deviated,  so  as  to  close  the  "  ice-tower  "  :  for  on  its  complete 
and  successful  closing  security  of  the  work  depends. 

Before  1906,  freezing  was  effected  in  stages,  or  passes,  owing  to  the 
deviation  of  the  holes,  making  it  impossible  to  ascertain  the  extent  of  devia- 
tion, and  efforts  were  concentrated  in  devising  instruments  for  this  object;  but 
it  is  only  quite  recently  that  a  few  types  have  been  brought  into  use.  The 
Gebhardt  and  Erlinhageu  appliances,  both  of  which  are  used  by  the  Tiefbau- 
und  Kaltindustrie  Gesellschaft,  are  credited  with  measuring,  for  depths  of 
2,296  feet  (700  metres)  deviations  within  a  few  centimetres,  say,  about  an  inch, 
and  their  bearing  within  a  few  degrees.  The  teleclinometer  of  Mr.  Luc  Denis 
is  used  with  success  for  the  Winterslag  (Campine)  shafts  of  the  Eessaix  Col- 
liery Company. 

At  the  Beeringen  colliery,  which  is  one  of  the  most  advanced  of  those  in 
the  Campine,  the  deviation  of  each  bore-hole  is  measured,  with  the  Erlinhagen 
instrument,  by  two  different  observers,  one  representing  the  colliery  and  the 
other  the  boring  company,  thus  checking  and  minimizing  error.  A  horizontal 
section  is  plotted  every  164  feet  (50  metres),  with  circles  of  39J  inches  (1 
metre)  radius  (representing  the  minimum  influence  of  the  freezing  liquid) 
drawn  from  the  centre  of  each  hole  at  that  level.  Generally  the  circles  cut 
one  another,  so  that  their  areas  overlap;  but  when  there  is  an  interruption, 
owing  to  two  holes  deviating  in  contrary  directions,  a  supplementary  hole  is 
put  down,  for  ensuring  continuity  in  the  tower.  At  a  depth  of  1,404  feet 
(428  metres)  the  greatest  deviations  were  found  to  be  about  16t  feet  (5  metres). 

Special  attention  should  be  directed  to  the  systematic  organization  of 
rescue  measures,  ready  for  any  emergency,  because  ladders  are  out  of  the 
question  with  freezing.  Not  only  are  they  dangerous,  owing  to  their  sides 
and  rungs  being  covered  with  ice,  but  also  a  ladder  compartment  in  the 
portion  of  shafts  being  sunk  would  necessitate  interference  with  the  inside 
surface.  One  kibble  does  not  afford  a  sufficient  solution;  but  two  independent 
kibbles,  guided  so  as  to  permit  of  rapid  winding — as  adopted  at  the  Heribus 
sinking  shaft  of  the  Levant-du-Flenu  Colliery— afford  more  rapid  and  effective 
means  of  rescue.     As  regards  safety-hooks,  the  author  prefers  the  form  with 
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hinged  side,  fastened  by  a  pin,  to  the  German  type  with  spring  side;  but  there 
is  a  good  and  simple  hook,  used  at   the  Lambrechies  Colliery,  so  designed  that 

the   jiiill   e;iii    never    lie   shitted   from   the    base,   or  throat.  .1.  \V.  P. 


Utilization   of  a   Bore-hole    in   Shaft-sinking-   in   Prussia.-     Axon.      Zeitschr. 
f.  Berg-,  lliitl.-  u.  Sitlinenwes.,  1912,  vol.  lx.,  pages  84-85. 

With  the  object  of  facilitating  the  sinking  of  an  air-shaft  at  the  Konigs- 
gxube  (Konigshutte  district),  a  bore-hole  was  brought  down  exactly  in  the 
centre  of  the  cross-sections  of  the  proposed  shaft.  Its  diameter  at  the  top 
was  28^  inches  (720  millimetres)  and  at  the  bottom,  at  a  depth  of  623£  feet 
(190  metres),  where  it  met:  the  underground  workings  which  the  shaft  is  in- 
tended to  ventilate,  20^  inches  (530  millimetres).  The  ground  removed  in  sink- 
ing the  shaft  was  shot  down  the  bore-hole,  and  used  at  the  bottom  as  filling-up 
material.  The  total  cost  of  sinking  the  shaft,  including  not  only  the  tubing 
of  the  bore-hole  and  the  lining  of  the  shaft  with  masonry,  but  also  £187 
(3,750  marks)  extra  expense  caused  by  clearing  a  temporarily  clogged  part  of 
the  bore-hole,  amounted  to  £4,245  (86,595  marks)  or  about  £25  (500  marks) 
per  metre  (39V  inches)  sunk.  If  the  shaft  had  been  sunk  without  previous 
boring,  the  costs  would,  according  to  a  careful  computation  based  upon  the 
experience  actually  undergone  in  sinking,  have  totalled  £5,456  (108,120  marks), 
or  £31  (620  marks)  per  metre.  The  saving  in  money  represents,  therefore,  fully 
20  per  cent,  of  the  total  cost ;  but  there  was  also  a  very  considerable  saving 
in  time,  seeing  that,  despite  the  delay  caused  by  the  temporary  clogging  of 
the  bore-hole,  the  whole  work  was  finished  in  12  months,  while  without  the 
bore-hole  the  sinking  of  the  shaft  would  have  taken  at  least  18  months. 
This  mode  of  shaft-sinking  is,  therefore,  recommended,  especially  in  wet 
ground  and  for  shafts  with  rather  narrow  cross-sections.  A.  P.  A.  S. 


Verifying:  the  Parallelism  of  Shaft-guides. — By  A.  Bretre.  Ann.  Mines 
Belgique,  1911,  vol.  xvi.,  pages  191-194. 

Reduction  in  the  hours  of  work  renders  imperative  an  increased  speed  of 
winding,  in  order  to  maintain  the  output;  and  for  this  it  is  necessary  that 
the  guides  be  parallel,  of  equal  distance  apart,  and  free  from  irregularities 
which  cause  shock  to  the  cages  and  exert  a  prejudicial  influence  on  the  life  of  a 
rope.  The  method  of  verification  with  an  iron  rod  or  lath  in  a  slowly-moving 
cage  is  too  slow  and  uncertain,  while  it  leaves  no  record  of  the  defects  that 
have  to  be  remedied. 

Great  facility  for  verification,  and  also  record,  are  afforded  by  the 
Musnicki  ecartometer,  which  is  used  and  appreciated  at  two  large  collieries 
in  the  Pas  de  Calais  and  at  fifteen  collieries  in  Belgium.  It  consists  essentially 
of  a  telescopic  rule  (hung  from  the  roof  of  the  cage  containing  the  observers), 
terminating  at  each  end  in  a  roller,  which  is  kept  by  a  spiral  spring  in  constant 
contact  with  its  corresponding  guide.  One  of  the  rollers,  having  a  finely- 
grooved  surface  for  preventing  slip,  transmits  its  motion,  by  strap  and  pulley, 
to  the  gear  of  the  registering  apparatus,  thus  communicating  to  a  paper  band, 
unrolled  from  a  drum,  a  displacement  proportional  to  the  distance  passed 
throiigh,  the  ratio  being  1  :  100.  The  movable  end  of  the  rule  communicates 
its  displacements  to  a  style,  which  traces  on  the  paper  band  a  diagram 
representing  the  irregularities.  For  facilitating  the  reading,  three  adjustable 
pencils  bear  against  the  upper  surface  of  the  drum,  and  draw  three  parallel 
lines — that  along  the  centre-line  of  the  baud  representing  the  normal  distance 
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apart  of  the  guides,  and  the  two  others  (on  either  side  of  it)  the  permitted 
tolerance.  When  the  diagram  goes  outside  these  lines,  it  shows  that  there 
is  some  irregularity  which  must  be  remedied.  A  fourth  pencil  marks  on 
the  paper  band  all  obstacles  encountered  by  the  cage;  and  the  apparatus, 
designed  for  timber  guides,  can,  with  a  slight  change,  be  adapted  for  use  with 
metal  guides.  J.  W.  P. 


Winding:  in  Deep  Shafts  in  the  Dortmund  District. — By  —  Schultze- 
Hoing.  Zeitsehr.  f.  Berg-,  Hiitt.-  u  Salinenwes.,  1912,  vol.  lx.,  pages 
28-56. 

In  the  Rhenish-Westphalian  colliery  districts,  pits  are  now  worked  to  the 
deeper  levels.  A  list  of  fifty  pits  shows  forty-seven  shafts  of  more  than  2,130 
feet,  nine  of  these  being  from  2,625  to  3,282  feet  deep.  The  effect  of  the 
greater  length  and  weight  of  the  main  rope  with  its  factor  of  safety  of  9£  in 
increasing  the  work  of  winding  is  particularly  emphasized  by  the  author.  The 
tail-rope,  also,  which  is  in  general  use  in  the  district,  and  which,  to  ensure  good 
working,  ought  to  be  as  strong  and  heavy  as  the  main  one,  is  of  no  less  import- 
ance. For  a  depth  of  shaft  of  3,282  feet  and  a  breaking-stress  in  the  strands  of 
95£  tons  per  square  inch  (150  kilogrammes  per  square  millimetre),  the  rope 
must  have  a  diameter  of  2|  inches.  In  the  Hermann  shaft,  Westphalia, 
a  rope  2\  inches  in  diameter  working  to  the  3,120-foot  level  has  a 
breaking-stress  of  117^  tons  per  square  inch  (185  kilogrammes  per  square 
millimetre).  The  highest  stress  put  on  the  single  wires  in  Westphalia  is  127 
tons  per  square  inch  (200  kilogrammes  per  square  millimetre).  In  Breslau, 
a  10-per  cent,  greater  stress  is  stated  to  have  given  good  results. 

For  great  depths  the  rope-drums  attain  weights  of  from  60  to  95  tons, 
a  double  drum  in  one  case  reaching  180  tons ;  these  have,  in  many  places,  been 
replaced  by  large  blocks,  which  are  from  20  to  50  tons  lighter.  The  wooden 
lining  of  the  blocks,  having  worn  out  in  8  weeks,  was  replaced  in  some  cases  by 
leather  of  four  times  the  cost,  which  lasted  26  weeks.  It  is  recommended 
that  the  angle  made  by  the  rope  with  the  direction  of  motion  of  the  drum 
be  not  allowed  to  exceed  1  degree  30  minutes,  the  danger  of  slipping  being 
too  little  realized.  An  advantage  of  the  blocks  is  that  they  enable  the  whole 
installation  to  be  built  more  compactly  and  to  lie  closer  to  the  shaft.  Most 
of  the  newer  installations  have  either  steam-engines  of  the  twin-tandem 
type  or  electric  engines.  Which  of  these  systems  is  the  better  depends 
on  the  general  conditions  of  each  case.  Tail-ropes  as  well  as  head-ropes  have 
latterly  been  attached  to  the  cages  with  springs,  which,  however,  have  to 
be  very  carefully  adjusted.  From  figures  given,  it  appears  that  the  winding 
output  of  a  985-foot  shaft  is  double  that  of  a  2,952-foot  one.  A  difficulty 
in  deep-shaft  work  is  the  extra  time  spent  in  riding.  Only  fifty  men  may 
ride  at  a  time,  and  the  speeds  of  winding  are  fixed  at  26^  feet  per  second  for 
steam  and  32  feet  10  inches  per  second  for  electricity.  Since,  by  law,  the 
times  of  sending  in  and  bringing  out  the  men  must  not  exceed  half  an  hour 
each,  a  limit  may  easily  be  reached  when  a  loss  will  be  experienced  by  the 
colliery.  To  save  time,  four-decked  cages  are  used,  each  having  one  working 
platform  for  tubs  and  two  or  even  four  for  men.  A.  E.  L. 


Means    of    Access    and    Travelling    in    Shafts    in    Belgium. — Ann.    Mines 
Belgique,  1911,  vol.  xvi.,  pages  247-261. 
The   regulations,   which   came   into   force   in   Belgium   on   July  1st,   1911, 
provide  that  the  workings  of  every   mine  shall   communicate   with   the   sur- 
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face  by  two  distincl  issues,  easily  accessible  to  all  employed,  and  provided 
with  means  of  circulation,  bo  Ear  as  possible  protected  from  destruction,  while 
having  between  them  a  rock-mass  at  least  82  feet  (25  metres)  thick;  and  in 
fiery  mines  the  issues  must  be  carried  down  t<>  the  place  of  working.  In  new 
plants,   buildings   over   the   issues,   and  also   heapsteads,   are  to   be   fireproof. 

Except  the  quantities  required  for  current  use,  stores  of  combustible  or 
inflammable  substances  are  forbidden  near  shafts,  while  in  the  warming  and 
lighting  of  buildings,  and  the  lubrication  of  tub-axles,  every  possible  pre- 
caution  must  be  taken.  The  motors  for  men  travelling  in  the  two  issues 
must  not  both  receive  their  energy  from  the  same  source,  unless  independent 
means  of  escape  be  afforded. 

In  new  pits,  including  staples  and  also  sinking  shafts,  ladders  must  be 
set  up  as  soon  as  workings  are  begun ;  but  they  must  not  be  taken  as  alone 
sufficient  when  the  distance  to  be  traversed  exceeds  3,281  feet  (1,000  metres). 

The  mouths  of  all  shafts  and  staples  must  be  so  fenced  as  to  prevent 
objects  from  falling  down  them ;  the  bank  and  underground  landings 
sufficiently  lighted  during  the  shift;  and  winding  shafts  provided  with  means 
for  distinctly  signalling  between  bank  and  landings. 

In  sinking  shafts,  kibbles  or  tubs  may  never  be  filled  more  than  4 
inches  (10  centimetres)  above  the  edge,  and  must  be  fastened  to  the  rope  so 
that  they  cannot  get  loose  accidentally,  while  workmen  below  must  be 
protected  by  a  safety  platform.  A  shaft  temporarily  disused  must  be  covered 
in  by  metal  or  masonry ;   and,  once  definitely  abandoned,  it  must  be  filled  up. 

In  shafts  where  men  are  wound,  there  must  be  an  emergency  signal  that 
can  be  worked  from  the  cage,  and  also  means  of  stoppage  other  than  the  keps 
(which  must  be  normally  "  off  "),  the  guides  above  bank  being  brought  nearer 
together  for  preventing  cages  from  being  drawn  up  to  the  pulleys  (unless  there 
be  a  detaching  arrangement);  safety  keps  must  be  provided  for  preventing  a 
cage  from  falling  down  the  shaft;  and  all  water  is  to  be  intercejited,  or  so 
directed  as  not  to  incommode  the  men.  Besides  the  daily  inspection,  a 
thorough  one  is  to  be  made  at  least  once  a  month,  and  a  log  kept. 

The  angle  of  ladders  for  travelling  or  rescue  must  not  exceed  80  degrees ; 
and  there  must  be  level  landings  every  32  feet  (10  metres),  each  ladder  rising 
at  least  2  feet  8  inches  (80  centimetres)  above  the  landing,  unless  there  be 
hand-holds  at  that  height;  and  in  a  shaft  utilized  for  several  services,  the 
ladder  compartment  is  to  be  closed  in. 

Cages  for  men's  travelling  must  be  so  arranged  as  to  prevent  accident 
through  shock  or  from  falling  objects.  If  men  ride  in  tubs,  the  latter  must 
be  securely  clamped,  kibbles  being  bound  by  a  band;  and  such  travelling  is 
only  permitted  in  one  compartment  out  of  two,  the  other  having  a  movable 
floor  or  none.  Tubs  and  kibbles  used  for  travelling,  whether  guided  or  not, 
must  have  protection  against  falling  stones,  etc. 

Each  colliery  manager  will  report  to  the  Mines  Administration,  for 
approval,  the  number  of  men  that  he  proposes  to  admit  into  a  cage,  which 
must  not  receive  any  other  load ;  and  men  may  not  ride  on  the  cage  roof,  nor 
in  kibbles  wholly  or  partly  loaded.  Winding-  and  hauling-engines  must  be 
fitted  with  an  effective  brake,  acting  directly  on  the  drum-shaft,  with  lever 
handy  to  the  engineman  ;  and  in  a  new  plant  this  brake  must  go  on  auto- 
matically or  by  release,  if  the  motive  power  should  fail.  There  must  be  a 
lift-indicator  within  sight  of  the  engineman ;  and  two  automatic  bells  will 
announce  the  arrival  of  a  cage  at  bank,  one  of  them,  with  distinctive  tone, 
indicating   the   moment   for   shifting   the   lever.     In   the   absence  of  safety- 
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appliances  for  automatically  reducing  the  speed  on  arrival  to  39£  inches 
(1  metre)  per  second  and  preventing  the  cage  from  being  drawn  up  to  the 
pulleys,  the  engineman  is  to  be  accompanied  by  a  mate  capable  of  doing  his 
work  in  the  event  of  sudden  indisposition.  (The  wisdom  of  this  provision  is, 
however,  much  contested.)  Besides  other  precautions  of  obvious  advisability, 
the  regulations  enact  special  directions  as  to  winding-ropes,  the  substance  of 
which  was  foreseen  and  given  in  Prof.  Denoel's  paper  on  the  subject  read  at 
the  Diisseldorf  International   Mining  Congress,   1910.*  J.  W.  P. 


Saving:  Time    in    Caging   Workmen  at  the   Gosson-Lagasse   Colliery. — By 

P.  Foubmarier.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  467-469. 

Shaft  No.  6  of  this  colliery,  in  the  Province  of  Liege,  is  fitted  with  Briart 
valves,  so  as  to  serve  for  winding.  To  minimize  the  disturbance  of  ventilation 
caused  by  men  leaving  and  entering  the  cage,  a  simple  arrangement  of 
fixed  and  movable  platforms  facilitates  entrance  and  exit,  though  leaving 
the  bank  clear  while  coal  is  being  wound. 

As  the  cage  has  four  decks  and  the  landing  only  one  floor,  three  caging 
platforms,  which  are  5  feet  (15  metres)  apart,  were  required,  the  two  upper 
fixed  and  the  lower  one  (guided  and  counter-weighted)  susceptible  of  being 
raised,  so  as  not  to  interfere  with  the  circulation  of  the  tubs.  Directly  the 
winding  of  men  is  over,  this  platform  is  raised  2  feet  (06  metre),  thus 
bringing  up  the  available  height  of  the  landing  to  over  6  feet  (19  metre). 
All  three  platforms  are  reached  by  staircases  with  hand-rails.  J.  W.  P. 


Mechanically     Shaping:     Mine     Timbers. — By     A.     Kenier.     Ann.     Mines 
Belgique,  1911,  vol.  xvi.,  pages  489-491. 

At  the  Marihaye  Colliery  mechanically-shaped  timbers  are  used  in  the 
working  of  thin  seams,  where,  especially  in  rearers,  preparation  on  the  spot  is 
difficult,  so  that,  if  the  miner's  risk  be  not  diminished,  he  at  any  rate 
benefits  by  a  saving  of  time.  About  half  the  timbers  used  in  working-places 
are  so  shaped;  but,  as  regards  the  support  of  roads  and  airways,  the  practice 
has  been  abandoned,  owing  to  its  slight  utility  in  their  case.  The  shaping 
is  effected  by  the  band-saw ;  and  one  man  can  shape  600  timbers  in  a  10-hour 
day.  Forming  the  hollow  at  the  head  requires  a  considerable  amount  of 
skill.  j.  w.  P. 


MECHANICAL  ENGINEEEING,  ELECTRICITY  IN  MINES,  ETC. 
Waterworks  of  St.  Andreasberg  (Harz). — By  —  Werner.     Zeitsrhr.  f.  Bcr<j-, 
Mutt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages  56-74. 

The  author  describes  the  arrangements  of  an  ancient  reservoir  in  the 
mountains  above  Andreasberg,  in  the  south-eastern  part  of  the  Upper  Harz. 
The  first  reservoir  was  made  in  1703,  when  the  waters  in  the  upper  reach 
of  the  Oker  with  its  affluents  were  impounded  in  a  trench  5-85  miles  long  and 
carried  to  the  town.  In  1721,  a  dam  was  constructed  at  a  somewhat  lower 
level,  the  work  costing  about  £11,200  (76,148  thalers).  The  capacity  of  the 
reservoir  thus  created  was  about  367  million  gallons  (1,668,000  cubic  metres). 

For  about  200  years  this  was  the  largest  work  of  the  kind  in  Germany. 
The   basin  had   a  length  of  1,640  yards,  an  extreme   breadth   of  295  yards, 

*  See  Trans.  Inst.  M.  E.,  1910,  vol.  xl.,  page  572. 
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and  d  superficial  area  <>r  66*32  acres.  The  water  \\as  ai  firal  used  for  driving 
mine  machinery,  and  later,  after  the  mines  had  gradually  been  abandoned, 
for  all  kinds  of  mills  and  other  works,     in  the  flood-year  of  1904,  it  kepi 

hack  220  million  gallons  (1,000,000  cubic  metres)  of  water,  which  would  other- 
wise have  gone  to  swell  the  inundation  of  the  Oker  Valley.  Proposals  have 
been  made  to  increase  the  capacity  of  the  reservoir  for  the  sake  of  the 
industries  of  Andreasberg,  and  to  give  increased  safety  against  flood.  The 
proposed  larger  dam  would  cross  the  lower  part  of  the  Oker  Valley.  Its 
construction  within  the  next  id  years  is  considered  probable.  A    R.  L. 


Transmission    of    Heat    into    Steam-boilers. — 15y    Henry    Kreisinuer    and 
Walter  T.  Ray.     Hur.  Mines,  Bulletin  No.  18,  1912,  pages  1-180. 

The  results  of  the  investigations  described  in  this  report  indicate  that 
the  conductivity  of  the  heating-plates  of  steam-boilers  is  so  high  that  the 
present  steaming  ca]mcities  can  be  tripled  or  quadrupled  by  forcing  over  the 
heating-surfaces  three  or  four  times  the  weight  of  gases  now  passed  over  them. 
With  well-designed  mechanical-draught  apparatus  this  greater  weight  of  gases 
can  be  forced  through  the  boilers  at  a  small  operating  cost.  It  is  possible  to 
increase  the  capacity  of  many  of  the  present  boilers  in  this  way  without 
greatly  reducing  their  efficiency;  in  fact,  by  a  proper  arrangement  of  the 
heating-surfaces  the  efficiency  can  be  made  higher  than  the  present  rating. 
The  efficiency  of  any  boiler  can  be  increased  by  arranging  its  heating-surfaces 
in  series  with  respect  to  the  path  of  hot  gases.  New  boilers  of  high  efficiency 
can  be  constructed  by  making  the  cross-section  of  the  gas-passages  small  in 
comparison  with  the  length. 

The  material  presented  in  this  bulletin  is  arranged,  for  convenience,  in 
five  parts,  as  follows: — (1)  Introductory  statements;  (2)  description  and  results 
of  original  investigations  of  the  steam-engineering  section  of  the  United 
States  Geological  Survey;  (3)  abstracts  from  the  works  of  others  and  discus- 
sion thereof;  (4)  general  discussion  of  the  laws  governing  the  three  modes 
of  heat-propagation ;  and  (5)  practical  application  of  the  laws  governing  heat- 
transmission  to  the  design  of  steam-plants  and  steam-boilers  and  to  methods 
of  increasing  the  capacity  and  improving  the  economy  of  boilers  already 
installed. 

Part  1  of  the  report  contains  an  exposition  of  the  path  of  heat-travel 
from  the  source  of  the  heat  to  the  boiler-water,  and  an  explanation  of  true 
boiler  efficiency  and  its  relation  to  other  efficiencies  used  in  many  reports  on 
boiler  trials.     General  deductions  are  given  at  the  end  of  the  section. 

Part  2  contains  the  original  investigations  made  by  the  steam-engineering 
section  of  the  United  States  Geological  Survey.  These  investigations  consist 
mainly  of  about  three  hundred  tests  carried  out  on  small  laboratory  multi- 
tubular boilers  fed  with  air  heated  in  an  electric  furnace.  Laboratory  appar- 
atus was  used,  on  account  of  the  ease  with  which  the  running  conditions  could 
be  controlled.  The  objects  of  the  tests  were  to  find  :  (a)  The  effect  of  increas- 
ing the  velocity  of  the  air  on  the  rate  of  heat-absorption  and  on  the  true  boiler 
efficiency,  when  the  temperature  of  the  air  entering  the  boiler  remains  con- 
stant ;  (b)  the  effect  of  raising  the  temperature  of  the  air  entering  the  boiler  on 
the  rate  of  heat-absorption  and  on  the  true  boiler  efficiency,  when  the  initial 
temperature  of  the  air  remains  constant ;  (c)  the  effect  of  varying  the  diameter 
of  the  flues  on  the  true  boiler  efficiency,  when  the  initial  velocity  and  the 
temperature  remain  constant;  and  (d)  the  effect  of  varying  the  length  of 
the  flues  on  the  true  boiler  efficiency,  when  the  initial  velocity,  the  temper- 
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ature  of  the  air,  and  the  diameter  of  the  flues  remain  constant.  In  this 
part  of  the  report  are  also  discussions  of  cognate  special  observations  taken 
during  tests  made  with  large  boilers,  a  torpedo-boat  boiler,  and  a  locomotive 
boiler. 

Part  3  comprises  a  brief  historical  review  of  such  work,  by  other  investi- 
gators, as  bears  directly  or  indirectly  on  the  subject  of  heat-transmission  into 
boilers,  as  applied  in  steam-engineering  practice.  Abstracts  or  short  quota- 
tions are  made  from  those  writings  that,  although  almost  unnoticed,  are  of 
extreme  value  to  engineers.  The  writings  of  the  following  investigators 
l'eceive  particular  attention  :  Osborne  Reynolds,  John  Perry,  Dr.  Nicolson, 
and  E.  Stanton. 

Part  4  contains  a  detailed  mathematical  discussion  of  the  physical  laws 
governing  the  three  modes  of  heat-transmission.  The  conclusions  arrived  at 
mathematically  are  tested  by  the  results  obtained  from  the  experiments  made 
by  the  technological  branch  of  the  United  States  Geological  Survey. 

Part  5  treats  of  the  application  of  the  laws  of  heat-transmission  to  steam- 
boilers,  and  of  the  possibilities  of  improving  boilers  already  installed  by  special 
arrangements  of  baffles  and  grates.  It  further  gives  a  few  instances  where 
such  principles  as  are  developed  in  Parts  2,  3,  and  4  have  been  successfully 
applied,  and  concludes  with  a  brief  summary  of  the  significance  of  surface- 
combustion  as  applied  by  Prof.  W.  A.  Bone,  of  Leeds  University,  to  boiler- 
heating.  A.  P.  A.  S. 


Briart  Rail-guides  Substituted  for  Timber. — By  E.  Libotte.  Ann.  Mines 
Bflgique,    1911,   vol.    xvi.,    pages   665-668. 

The  winding  shaft  of  the  Bois  de  la  Haye  No.  2  plant,  10J  feet  in 
diameter,  is  masonry-lined  from  the  surface  to  33  feet,  between  151  and  190 
feet,  308  and  637  feet,  and  again  between  677  and  1,463  feet;  timber-tubbed 
between  33  and  59  feet,  85  and  151  feet,  and  190  and  308  feet;  metal-tubbed 
between  59  and  85  feet;  and  lined  with  channel-iron  rings  backed  by  wooden 
staves  between  637  and  677  feet,  and  also  between  1,463  and  1,771  feet. 

To  allow  for  the  ladder  compartment  there  is  the  difference  of  about  12 
inches  between  the  transverse  centre-line  of  the  cages  and  that  of  the  shaft ; 
and  this  arrangement  is  maintained,  so  as  to  avoid  displacing  the  heapstead 
pulley.  This  is  also  the  reason  why  the  Briart  guides  could  not  be  placed 
centrally  back  to  back.  For  ensuring  good  engagement  (serrage),  the  second 
rail  of  the  Briart  guides,  arranged  at  the  outer  sides  of  the  cages  in  each 
compartment,  is  a  forged  bar  with  engagement  exactly  the  same  as  that  of 
a  rail-flange.  The  ordinary  and  the  new  form  of  guide  are  both  fastened,  above 
and  below,  to  the  cross-bearers  by  cast-steel  clamps.  The  cross-bearers  are, 
so  far  as  circumstances  permit,  spaced  13  feet  apart;  and  the  joints  of  the 
guides  are  not  made  where  the  cross-bearers  occur. 

The  cross-bearers  are  put  in  place  during  the  night-shift  of  week-days, 
and  temporarily  wedged  at  their  ends.  The  rail-guides,  39  feet  long,  are 
placed  on  Sundays,  being  let  down,  two  together,  hung  by  a  chain  from  the 
rope-capping,  and  occupying,  along  one  side  of  the  cage,  almost  their  definite 
position,  the  upper  ends  coming  flush  with  the  cage-roof,  and  the  lower  carried 
by  a  flying  platform,  guided  like  the  cage  and  hung  12  feet  below.  On 
reaching  its  place,  the  rail-guide  rests  on  the  end  of  that  last  placed,  with  a 
distance-piece  of  1^  inche-,  (afterwards  taken  out)  between  the  two.  It  is 
held  temporarily  in  place  above,  and  fastened  definitely  below.  The  cage  can 
then    move    along   this   rail-guide,    which    is   fastened   to   the   cross-bearers    in 
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succession,  not  being  freed  from  the  i ■liain,  however,  before  it  is  fixed  to  the 
hist  of  them.  Where  the  cages  cross,  llie  rails  on  one  side  have  been  set  out  a 
little,  so  as  to  give  a  clearance  of  10  inches.  J.  W.  P. 


German    Mining   Electric-lamp   Competition. — Gliicknuf,   1912,   vol.    xlviii., 
page  1,705. 

The  Verein  fur  die  bergbaulichen  Interessen  im  Oberbergamtsbezirk 
Dortmund  (Mining  Association  for  the  Dortmund  District)  offers  a  premium 
of  =£1,250  (25,000  marks)  for  a  serviceable  electric  safety-lamp  provided  with 
a  reliable  fire-damp  indicator.  The  lamp  and  indicator  must  fulfil  the  follow- 
ing conditions: — They  must  be  secure  against  fire-damp,  even  after  being 
damaged,  and  must  give  12  hours'  uninterrupted  service.  Further,  they  must 
be  handy,  durable,  capable  of  being  securely  fastened,  of  simple  construction, 
easy  to  manipulate,  and  economical.  The  indicator  must  also  be  able  to 
indicate  the  presence  of  fire-damp  (CH4)  and  defective  ventilation,  at  least  as 
efficiently  as  the  benzine  safety-lamj).  The  lamp,  after  burning  for  12  hours, 
must  still  have  a  candle-power  equal  to  at  least  one  Hefner  candle. 

The  adjudication  of  awards  will  be  decided  by  a  Committee  of  Judges, 
whose  decision  shall  be  final.  They  have  the  right  to  make  the  award  if  more 
than  one  type  successfully  fulfilling  the  conditions  is  handed  in.  If  the  con- 
ditions are  not  satisfactorily  fulfilled  by  any  of  the  competing  types,  a  pro- 
portion of  the  premium  may  be  awarded  to  those  examples  which  most  nearly 
fulfil  the  conditions  or  partially  solve  the  problem. 

The  following  regulations  govern  the  competition:' — 

(1)  Three  examples  of  each  lamp  must  be  submitted  to  the  Verein  fiir  die 
bergbaulichen  Interessen  im  Oberbergamtsbezirk  Dortmund,  at  Essen  (Euhr), 
Germany. 

(2)  Descriptions,  drawings,  and  full  directions  for  manipulation,  in  tripli- 
cate, must  accompany  each  type  of  lamp. 

(3)  The  documents  must  all  be  drawn  up  and  submitted  in  German. 

(4)  The  applications  must  be  handed  in  by  October  1st,  1913,  at  the  latest. 

(5)  The  Committee  of  Judges  will  publish  the  result  of  the  competition 
in  the  periodicals  Gliickauf,  Der  Bergbau,  and  I)cr  Kompass.        A.  P.  A.  S. 


Accidents  in  connexion  with  Electrical  Plant  in  Prussian  Mines  during' 
the  Year  1911. — [Official.]  Zeitschr.  f.  Berg-,  Hiitt.-  u.  Salinenwes., 
1912,  vol.  lx.,  pages  255-275. 

In  this  illustrated  review  thirty-nine  different  accidents  are  dealt  with, 
eighteen  of  which  were  attended  with  fatal  results.  Many  of  them  were  due 
to  momentary  forgetfulness  or  absence  of  mind  on  the  part  of  the  victim, 
who  touched  or  handled  live  wires  through  which  high-tension  currents  were 
passing;  but  some  were  due  to  wilful  neglect  of  the  regulations  or  disobedience. 
In  one  case,  where  a  man  sustained  burns  on  his  right  arm,  the  indiarubber  of 
certain  discs,  etc.,  oonnected  with  the  switchboard  had  become  crumbly  and 
brittle,  and  therewith  lost  its  insulating  properties.  In  another  case,  in  a 
briquette  or  patent-fuel  factory,  a  man  was  engaged  in  cleaning  the  protective 
hood  of  an  exciter  (of  a  dynamo)  when  some  of  the  "rag"  that  he  was  using 
caught  fire;  he  attempted  to  put  the  fire  out  before  the  engines  were  switched 
off,  and  sustained  burns  which  ultimately  proved  fatal.  In  a  third  case, 
there  was  a  misunderstanding  as  to  preconcerted  signals,  and  so  a  current  was 
switched  on  from  above  bank,  when  a  man  below  ground  was  in  contact  with 
the  live  wire,  and  he  was  struck  down  on  the  spot. 
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At  Shamrock  III.  and  IV.  Colliery,  in  the  district  of  Heme,  the  electric 
current  seems  in  some  way  to  have  travelled  from  the  bare  haulage-cable  on 
to  the  wires  used  for  purposes  of  shot-firing,  and  thus  caused  premature 
ignition  of  a  shot.  Since  then,  the  bare  wires  have  been  sheathed  with  india- 
rubber  insulation. 

Only  three  cases  are  recorded  in  which  the  appliances  themselves  were 
not  installed  in  strict  accordance  with  the  regulations  formulated  by  the 
German  Union  of  Electrical  Engineers.  L.  L.  B. 


Electrical    Symbols    for    Mine    Maps. — By    H.    H.    Clark.        Bur.    Mines, 
Technical  Paper  No.  22,  1912,  pages  1-11. 

The  State  mining  law  passed  by  the  Pennsylvania  Legislature  in  1911 
requires  that  the  location  of  all  stationary  electrical  apparatus  forming  part 
of  the  electrical  system  of  bituminous  coal-mines,  including  permanent  cables, 
conductors,  lights,  switches,  and  trolley-lines,  shall  be  shown  on  a  map,  and 
that  the  map  shall  also  show  the  capacity  of  each  motor,  generator,  or  trans- 
former, and  the  nature  of  its  duty.  The  Federal  Bureau  of  Mines  for  some 
time  previous  to  the  enactment  of  the  statute  just  mentioned  had  been  con- 
sidering the  same  subject,  and  had  prepared  a  list  of  symbols  for  the  purpose. 
Realizing  the  advantages  that  will  attend  the  adoption  of  a  uniform  system 
of  indicating  electrical  apparatus  on  mine  maps,  the  Bureau  has  issued  a 
description  of  its  symbols  for  the  consideration  of  all  who  may  be  interested 
in  the  matter. 

In  the  list  given  in  the  paper,  rotating  machines  are  represented  by 
circles,  explosion-proof  apparatus  is  inclosed  in  a  square,  and  signals  are 
inclosed  in  a  triangle.  Whenever  possible,  related  symbols  should  be  built  up 
from  a  common  basic  character,  as  words  are  from  a  common  root  by  the 
addition  of  prefixes  and  suffixes  to  show  the  shades  of  meaning.  For  instance, 
a  certain  fundamental  character  has  been  taken  to  represent  a  direct-current 
motor,  and  this  is  reproduced  in  all  symbols  referring  to  direct-current  motors 
of  any  sort.  An  enclosing  square  is  added  to  represent  an  explosion-proof 
motor,  and  certain  other  additions  are  made  to  represent  fan-motors,  pump- 
motors,   hoist-motors,  etc. 

The  list  of  symbols  given  does  not  cover  all  the  electrical  equipment 
of  a  mine,  but  is  quite  sufficient  to  represent  the  permanent  machines  and 
conductors.  No  symbols  have  been  prepared  for  portable  or  temporary 
apparatus,  as  the  representation  of  such  apparatus  on  maps  will  seldom  be 
required.  The  list  of  symbols  will  be  revised  and  enlarged  from  time  to  time 
by  the  Bureau  of  Mines;  and  a  series  of  symbols  for  other  features  of  mine 
equipment  is  being  prepared  for  immediate  issue.  A.  P.  A.  S. 


METALLUEGY,   CHEMICAL  INDUSTRIES,   ETC. 

Copper   Converter   Process    in    Special    Relation   to   the    Basic   Method   of 

Working. — By  —  Redepenning.    Zeitschr.  f.  Berg-,  Hutt.-  u.  Salinenwes., 

1912,  vol.  lx.,  pages  275-304. 

Since   the   converter   method   was,    some   30   years    ago,    introduced    into 

copper-works   practice    by    Manhes,    it    is    stated    to    have    been    everywhere 

adopted,  its  development  having  been  mostly  forwarded  by  the  Americans, 

for   whose  extensive   undertakings   it   was,   in   general,   well   suited.     It   had 

hitherto  been  principally  applied  to  the  winning  of  crude  copper.     According 
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to  tlif  author,   the  older  acid   method    formerly    withstood    from   fire   t< 
charges,  the  wear  taking  place  chiefly  at  the  tuyeres.     Since  the  introduction 
•  it  the  basic  lining,  i  bad  become  much  [ess  frequent.     Other  impi 

iim  nt-  which  had  accompanied  the  foregoing  were:    (1)  increase  of  t li . 
of    the    converter    which    also   enabled    higher    temperatures    to    be    used 
(2)  increase  of  the  storing  room,  which  bas  made  for  cheapness;  (3)  intra 
tion  of  mechanical  ramming  in  the  application  of  the  lining,  and  the  use  of 
gold,  silver,  and  copper-ores  in  place  of  deads,  quartz,  and  (lay. 

The  dimensions  of  some  oi   the  oldei    converters  were  as  folio? 

Vertical,  8  feel  2j  inches  high  by  5  feel  in  diameter  to  16  by  8  feet; 
horizontal,  1(>  feel  long  by  6  feel  11  inches  in  diameter  to  12  feet  6  inches 
by  7  feet.  The  new  converters  are  given  as  11  feet  long  by  7  feet  in  diameter 
or  11A  feet  long  by  8  feel  in  diameter,  the  larger  type-  having  now  been  7 
years  in  use. 

Attention  is  called  to  the  undesirability  of  too  high  a  wind-pressure,  which 
it  is  considered  niiglit  by  a  suitable  arrangement  of  the  converter  be  reduced 
to  from  5  to  10  pounds.  In  seven  copper-works,  particulars  of  which  are 
listed,  the  pressure  ranged  from  11  to  20  pounds.  A.  K.  L. 


Coke     Production     in    the     Grafschaft     of     Schaumburg. — By    —     FlNZE. 
Zeitschr.  /.  Berg-,  Hiitt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages  185-208. 

The  production  of  coke  at  the  coal-pits  of  Schaumburg  began  in  May, 
1811.  Landsale  collieries  had  been  at  work  since  1386.  The  first  coke-oven 
installation  brought  with  it  a  great  increase  in  the  output  of  coal,  which  was 
further  extended  when  the  railways  were  begun  in  1840.  The  author  traces 
the  gradual  development  of  the  industry,  and  gives  sketches  of  the  earlier 
and  later  coke-ovens.  When  the  railways  gave  up  coke-firing  for  coal,  the 
Schaumburg  Collieries  gradually  found  more  customers  among  the  blast- 
furnaces and  other  such  works.  Bye-products  were  not  found  remunerative 
until  later.  In  1902,  a  new  colliery  was  opened  out,  and  the  coking  industry 
was  removed  from  its  older  seat  in  Osterholz  to  the  new  Georg  Pit.  Two  sets 
of  thirty  Brunck  ovens  were  erected,  being  designed  to  produce  tar  and 
sulphate  of  ammonia  as  bye-products.  From  a  table  of  results  given,  it 
appears  that,  in  1910,  coal  in  sizes  of  grain  up  to  f  inch  (10  millimetres),  with 
9  per  cent,  of  water  and  from  5  to  7  per  cent,  of  ash,  yielded  78-11  per  cent, 
of  coke  when  wet  and  85'46  per  cent,  when  dry.  The  dry  coal  yielded  225  per 
cent,  of  tar  and  0979  per  cent,  of  ammonia.  The  prices  per  ton  obtained  for 
coke  ranged  from  about  7s.  per  ton  for  inferior  to  about  24s.  per  ton  for 
the  best  kinds.  The  total  production  of  coke  at  the  Georg  Pit  in  1910  was 
85,016  tons.  Less  than  half  of  this  quantity  was  sold  in  large  pieces,  the 
rest  being  broken  up  and  finding  a  ready  sale  in  the  small-lump  and  small- 
grain  conditions.  Thirty  more  coke-ovens,  arranged  also  for  the  winning  of 
the  bye-products,  are  on  order  for  the  colliery.  A.  R.  L. 


Coal-smoke    and    its    Practical    Abatement. — By    J.    M.    Seable.        Proc. 
Engineers'   Soc.    W.    Penna.,    1912,    vol.    xxviii.,    pages   459-498. 

The  author  directs  attention  to  and  enlarges  on  the  following  points  in 
his  paper :  — 

(1)  A  smokeless  chimney-stack  does  not  always  denote  high  furnace 
efficiency;    when    it    does    not,   the    fault    always    lies   with    the    management. 

(2)  The  making  of  smoke  means  direct  waste  of  money  to  the  manufacturer. 

(3)  Public    health    and    convenience    are    martyrs    to    the    smoke    evil    in    our 
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cities.  (4)  There  are  already  far  too  many  unavoidable  losses  in  the  process 
of  combustion  without  submitting  to  an  easily  avoidable  loss.  (5)  The 
difficulties  in  burning  bituminous  coal  smokelessly,  and  how  some  of  these 
may  be  eliminated.  (_6)  How  to  attain  the  greatest  economy  and  at  the  same 
time  produce  a  smokeless  chimney-stack.  (7)  The  steam-jet  in  any  form,  as 
a  smoke-abater,  should  not  be  used.  (8)  Owners  should  commence  at  the 
boilers,  and  not  at  the  engines,  in  order  to  improve  their  plants.  (9)  The 
locomotive  underfeed  stoker,  the  gas-producer  power-plant,  and  powdered 
coal,  are  growing  factors  as  smoke-abaters.  (10)  Engineers  should  not  permit 
the  construction  of  any  more  smoky  metallurgical  furnaces.  (11)  Hand-firing 
is  extravagant  and  necessarily  smoky,  and  should  not  be  considered.  (12)  Suffi- 
cient areas  through  the  proper  arrangement  of  combustion-chambers  are 
among  the  prime  factors  in  smoke-abatement.  (13)  Coloured  smoke  can  be,  and 
is,   burned;    the    phrase    "smoke-consumer,"   therefore,    is    not   a   misnomer. 

(14)  Smoke-makers,  for  their  own  protection,  should  be  compelled  to  so 
arrange  their  plants  as  to  render  their  chimney-stacks  practically  smokeless. 

(15)  Much  smoke  does  not  indicate  prosperity  for  our  cities.  (16)  There  is 
nothing  mysterious  in  securing  high  furnace  efficiency  and  smokeless  chimney- 
stacks. 

The  author  emphasizes  the  necessity  of  having  recourse  to  some  reliable 
form  of  automatic  recording  instrument,  or  some  good  hand-sampling  device 
or  apparatus,  to  determine  approximately  the  composition  of  the  products  of 
combustion,  if  even  an  approach  to  ideal  fuel  economy  be  aimed  at. 

A.  P.  A.  S. 


Proportions  of  Volatile  Matter  in  the  Courrieres  Coal-seams,   France. — 

By  Pierre  Geny.     Ann.  Soc.  Geol.  Nord,  1911,  vol.  xl.,  pages  147-155. 

The  proportions  of  volatile  matter  in  fifteen  different  seams  were  tested 
at  various  points,  and  the  results  were  plotted  out,  showing  that  curves  of 
equal  percentages  of  volatile  matter  dovetail  one  into  the  other,  accompanied 
by  a  general  diminution  from  south  to  north.  Out  of  183  results  recorded, 
only  seven  appeared  anomalous.  The  horizontal  variations  in  percentage  range 
from  3  over  a  distance  of  1\  miles  (Anie  Seam)  to  10-1  over  a  distance  of  1\ 
miles  (Josephine  Seam).  The  curves  are  somewhat  capricious,  and  exhibit 
marked  indentations;  but,  for  a  given  seam,  they  present  a  notable  par- 
allelism.    The  influence  of  faults  appears  to  be  negligible. 

The  theory  of  diminution  of  volatile  matter  concurrently  with  increasing 
depth  will  not  fit  in  entirely  with  these  results.  It  may  be  surmised  that  at 
those  points  where  the  deposited  vegetable  matter  was  most  rapidly  sheltered 
by  superposed  sediments  from  the  action  of  air,  water,  and  changes  of 
temperature,  the  percentage  of  volatile  matter  has  been  least  affected.  On 
this  hypothesis  the  curves  of  equal  percentage  for  a  given  seam  would  coincide 
with  the  contour-lines  of  the  basin  in  which  that  seam  was  laid  down.  But 
the  original  topography  of  the  basin  has  been  masked  by  subsequent  tectonic 
phenomena,  especially  by  the  south-to-north  thrust.  L.  L.  B. 


Variations  in  the  Composition  of  the  Aniche  Coal. — By  Charles  Barrois. 

Ann.  Soc.   Geol.  Nord,  1911,   vol.  xl.,  pages  177-186. 

In    the    Nord    coal-basin    considerable    variations    in    the    composition    of 

the  mineral  are  observed,  and  three  main  belts  have  long  been  distinguished: 

(1)   the    northernmost,    wherein    the    coal    contains    less   than    14   per   cent,    of 
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volatile  matter  j  (2)  the  middle  or  semi-bituminous  belt,  with  it  to  30  per  oent. 

Dlatile  matter;  and  (3)  the  southernmost,  with  more  than  20  pei  oent,  ol 
volatile  matter.  The  distribution  of  these  belts  is  sufficiently  regular  to  be 
ot  practical  utility  in  the  exploration  of  th«'  seams,  the  bituminous  chart 
of  the  coal  (with  few  and  anomalous  exceptions)  diminishing  the  lower  one 
gets  down  in  the  Coal-Measure  Series.  Hut  horizontal  variation  Lfi  also  noted 
iu  one  and  the  same  seam,  the  percentage  ol  volatile  matter  differing  as  much 
as  10  per  cent,  at  points  2^  miles  apart. 

These  variations  are  evidently  assignable  to  an  unknown  law,  the  dis- 
covery of  which  has  so  far  defied  the  arduous  and  persevering  efforts  of  many 
investigators.  After  recalling  Prof.  J.  J.  Stevenson-  researches  on  the 
Mammoth  Seam  of  the  anthracitic  basin  of  Pennsylvania,  and  similar  work 
carried  out  in  Germany,  Great  Britain,  and  Belgium,  the  author  tabulates 
sundry  chemical  analyses  of  the  Aniche  coal,  showing  considerable  variations 
in  chemical  com  posit  ion  within  a  single  seam.  The  percentages  in  volatile 
matter,  when  compared  one  with  the  other,  vary  by  from  6  to  8  per  cent. 

There  were  undoubtedly  original  differences,  due  to  the  nature  of  the 
constituent  plants,  the  mode  of  accumulation  and  transport,  the  proportion 
of  ash,  the  form  and  topography  of  the  lagoon  bottom,  the  rate  of  covering 
by  other  sediments,  etc.  There  are  also  superimposed  or  secondary  differences, 
on  which  the  author  dwells  but  briefly.  L.  L.  B. 


Methods  of  Determining  the  Sulphur  Content  of  Fuels,  especially 
Petroleum  Products. — By  Irving  C.  Allen  and  I.  W.  Kobehtson. 
Bur.  Mines,  Technical  Paper  No.  26,  pages  1-13. 

The  authors  point  out  that  the  corrosive  action  of  sulphur  acids  on 
fireboxes  and  boiler-flues  and  on  the  cylinders  of  internal-combustion  engines 
is  not  thoroughly  understood.  The  effects  of  such  action  are  sufficiently 
evidenced  by  the  pittings,  scales,  and  roughened  spots  on  metal  surfaces  that 
have  been  exposed  to  the  products  of  combustion  of  fuels  rich  in  sulphur. 
An  exact  knowledge  of  the  sulphur  content  of  fuels  is  therefore  desirable. 
The  methods  for  the  quantitative  determination  of  sulphur  in  fuels,  especially 
petroleum  products,  are  classified  as  follows  :— (1)  Dry  fusion  with  alkalies 
and  subsequent  oxidation  with  bromine ;  (2)  dry  fusion  with  a  mixture  of 
alkalies  and  oxidizing  agents;  (3)  treating  with  wet  alkalies  and  oxidizing 
agents;  (4)  oxidizing  with  fuming  nitric  acid  at  high  pressures;  (5)  burning 
in  pure  oxygen  at  atmospheric  pressure ;  (6)  burning  in  a  stream  of  pure 
oxygen;  (7)  burning  in  a  lamp  in  atmospheric  oxygen;  and  (8)  burning  in  a 
bomb-calorimeter  with  pure  oxygen  under  a  pressure  of  30  to  40  atmospheres. 

Methods  for  the  determination  of  sulphur  in  fuels  are  taken  up  in  the 
order  stated  above ;  a  discussion  of  each  method  with  observations  on  its 
value  is  given;  and  a  bibliography  of  pertinent  literature  is  presented.  The 
following  are  the  conclusions  arrived  at  by  the  authors: — Methods  1,  2,  and 
3,  although  successful  for  such  slow-burning  materials  as  coals  and  cokes,  are 
not  dependable  for  oils;  method  4  is  accurate,  but  because  of  liability  to 
explosions  is  unsatisfactory ;  method  5  is  not  accurate,  because  at  atmospheric 
pressure  the  combustion  is  not  always  complete;  method  6  is  accurate,  but  is 
tedious,  and  must  be  under  the  constant  observation  of  the  chemist;  method 
7  is  applicable  to  burning  oils,  but  not  to  gaseous  oils  or  to  heavy  residues ; 
method  8  is  applicable  to  all  oils  and  combustible  materials,  and  is  accurate, 
rapid,  and  reliable.  A.  P.  A.  S. 
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Behaviour  of  Nitroglycerine  when  Heated. — By  Wai/tek  0.  Snelling 
and  C.  G.  Storm.  Bur.  Mines,  Technical  Paper  No.  12,  1912,  pages 
1-14. 

The  authors  state  that  the  knowledge  of  the  action  of  heat  upon  nitro- 
glycerine is  most  important,  because  of  the  information  thereby  gained  in 
regard  to  the  stability  of  explosives  and  the  behaviour  of  large  masses  of 
explosives  when  burning,  and  the  relation  of  such  facts  to  fires  in  magazines 
and  nitroglycerine  factories  :  more  especially  as  very  little  information  on 
the  behaviour  of  nitroglycerine  at  high  temperatures  is  available  in  the 
literature  relating  to  explosives.  The  results  obtained  in  the  series  of 
experiments  carried  out  at  the  United  States  experimental  station  are  given, 
of  which   the   following   is   a  brief   summary:  — 

Nitroglycerine  begins  to  decompose  at  temperatures  as  low  as  50°  or 
60°  Cent.;  at  a  temperature  of  70°  Cent,  it  evolves  enough  nitrous  fumes  to 
give  a  decided  test  with  potassium-iodide-starch  paper  at  the  expiration  of 
15  to  30  minutes;  at  a  temperature  of  about  135°  Cent,  its  decomposition  is  so 
rapid  as  to  cause  the  liquid  to  become  of  a  strongly  reddish  colour,  and  at  a 
temperature  of  about  145°  Cent,  ebullition  begins,  and  the  liquid  "boils" 
strongly ;  at  temperatures  between  145°  and  215°  Cent,  the  ebullition  becomes 
increasingly  violent,  the  amount  of  heat  produced  by  the  decomposing  liquid 
becoming  proportionately  greater  at  higher  temperatures;  and  at  about  218° 
Cent,  the  nitroglycerine  explodes.  A.  P.  A.  S. 


New    Form    of   Tippler. — By   E.    Priwoznik.     (Est err.    Zeitsrhr.    j.    Berg-  u. 
Huttenwes.,  1912,  vol.  lx.,  page  143. 

The  writer  describes  a  new  form  of  tippler,  for  tipping  slag  from  a 
ladle  mounted  on  wheels,  and  running  on  rails.  The  ladle,  which  is  in  five 
sections,  is  secured  to  a  strong  steel  ring  by  bolts  and  wedges.  The  ring 
is  connected  to  horizontal  spur-gearing,  and  works  on  a  rack  and  pinion.  The 
machinery  is  driven  by  compressed  air  at  a  pressure  of  57  pounds  per  square 
inch,  and  the  ladle  can  be  tilted  to  any  desired  angle.  The  slag  is  delivered 
clear  of  the  rails,  on  either  side,  by  means  of  an  arrangement  of  levers 
worked  by  hand.  E.  M.  D. 


ADMINISTRATION  AND   STATISTICS. 
Mine  Concessions  in  Belgium. — Ann.  Mines.  Belgique,  1911,  vol.  xvi.,  pages 
747-756. 

Applications  for  Concessions. — The  new  law  (modifying  and  completing 
those  of  1810  and  1837)  on  mines,  open  workings,  and  quarries  states  that 
applications  for  a  concession  must  be  made  to  the  Authority  (Deputation 
Permanente)  of  the  Province  in  which  the  mine  is  situated,  and,  if  it  extends 
over  more  than  one,  that  in  which  the  extent  is  greatest,  copies  being  lodged 
in  the  others.  The  petition  must  be  accompanied  by  four  copies  of  a  plan 
drawn  to  a  scale  of  1  :  10,000  (which  must  be  checked  by  the  Mine  Inspector 
and  certified  by  the  "Deputation"),  showing  adjacent  concessions.  The 
application,  when  registered,  will  be  open  to  general  inspection. 

Within  30  days  of  registration  the  application  will,  at  the  applicant's  own 
cost,  be  posted  up  and  also  advertised  in  the  Moniteur  and  at  least  one  local 
paper.  During  another  30  days  counter-applications  will  be  admitted,  and 
determined  upon  by  the  Minister  of  Industry  and  Labour,  on  the  advice  of  the 
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Conseil  dee  Klines.  Opposition  to  the  counter-applical  ions  will  be  admitted  up 
to  <;n  days  from  the  publication  being  registered  and  notified  to  the  Governor 
of  tin-  Province;  but  advertising  counter-applications  is  only  required  bo  far 
as  they  may  relate  to  lands  nol  included  in  the  original  application. 

Within  a  further  period  of  60  days  at  latest,  ii  everything  be  satisfactory, 
the  "  Permanent  Deputation  "  will  emil  its  opinion,  which  will  bo  scut  with 
all  the  documents  to  the  Minister;  and  a  definite  decision,  approved  by  the 
Mines'  Council,  will  then  be  embodied  in  a  Royal  Decree. 

The  extent  of  the  royalty  as  fixed  by  the  Act  of  CoiH-e~-i.ni  is  defined  by 
vertical  planes  of  indefinite  depth,  passing  through  points  marked  on  tin- 
ground  according  to  a  met  hud  approved  by  the  Ministers,  but,  when  circum- 
stances require,  the  limits  may  be  other  than  vertical  planes,  and  their 
depth  determined.  Obligation  may  be  imposed  on  the  concessionaire  to  join  in 
co-operative  measures  for  economically  working,  sending  off  products,  elc 

Renunciation. — Subject  to  Royal  authorization,  every  mine  concessionaire 
may  renounce  his  concession,  or  part  thereof,  on  finding  that  it  contains  no 
workable  deposit,  or  that  the  deposit  is  no  longer  commercially  workable, 
the  procedure  being  similar  to  that  for  obtaining  a  concession.  Third  parties 
interested  have  the  right  to  lodge  opposition,  while  proof  that  creditors  have 
been  notified  must  be  appended  to  the  application.  No  renunciation  can  be 
granted  without  a  favourable  report  by  the  Conseil  des  Mines;  and  a  Royal 
Decree  will  determine  the  conditions,  fixing,  if  opportune,  the  delay  (that 
may  be  extended  by  Decree)  during  which  the  concessionaire  must  execute  all 
works  required  by  the  regulations  and  clear  himself  from  obligations  con- 
nected with  the  concession.  On  the  expiration  of  this  period,  the  petitioner 
will  send  to  the  Provincial  Authority  a  certificate  that  the  mine  is  clear  of  all 
claim  upon  it,  which  body  will,  within  60  days  and  after  consulting  the  Mine 
Inspector,  certify  accomplishment  of  the  imposed  conditions.  Third  parties 
have  the  right  to  appeal.  While  exonerating  the  concessionaire  from  the 
various  charges  on  a  mine,  renunciation  docs  not  free  him  from  the  obligation 
to  compensate  surface-damage. 

Transference. — Under  the  present  law  no  mine  can  be  wholly  or  partly 
sold,  ceded,  divided,  or  let  on  lease,  without  Government  authorization;  and 
this  must  be  obtained  previously,  except  in  the  case  of  public  adjudication  of 
the  mine,  whether  voluntary  or  enforced.  The  acquirers  or  the  inheritors  of 
a  mine  must  obtain  Government  ratification  in  due  form  within  six  months  on 
pain  of  nullity;  and  opposition,  to  be  valid,  must  be  entered,  within  a  week, 
at  the  Ministry  of  Industry  and  Labour. 

Forfeiture. — Saving  legitimate  impediment,  every  concessionaire  must  be- 
gin working,  at  the  latest,  five  years  after  the  Act  of  Concession  is  promul- 
gated. The  work  must  be  pursued  regularly  until  the  mine  is  brought  into 
effective  working,  and  must  not  be  interrupted  without  legitimate  cause.  For- 
feiture is  incurred,  six  months  after  the  conccssce  has  been  duly  notified  by  the 
Minister  of  Industry  and  Labour,  if  he  has  (1)  not  satisfied  the  above  condi- 
tions; (2)  ceased  working  for  five  years  without  reasonable  excuse,  or  has  not, 
after  notice,  resumed  working  and  continued  it  for  five  years ;  or  (3)  if,  without 
cause  proved  legitimate,  and  owing  to  action  of  the  concessionaire,  working 
has  been  restricted  or  suspended,  so  as  to  compromise  public  safety  or  deprive 
consumers  of  their  necessary  supplies.  When  forfeiture  is  admitted  by  a 
judgment,  or  a  decree  having  the  force  of  law,  the  concession  will  be  revoked 
by  a  Royal  Decree,  which  brings  matters  back  to  their  state  before  the 
concession  existed;  and  the  mine  can  only  be  again  brought  into  working 
by  virtue  of  another  Act  of  Concession.     A  new  concessionaire  may  take  pos- 
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session  of  the  shafts,  and  generally  all  the  underground  workings,  without 
giving  compensation ;  but  he  can  only  take  the  surface-works  in  return  for  an 
indemnity,  fixed  by  experts,  but  never  exceeding  the  amount  actually 
expended.  The  ex-concessionaire  is  held  responsible  for  all  damage  caused  by 
his  working;  and  he  must  keep  up  the  mine  until  a  fresh  concession  is 
granted,  there  being  official  provision  for  neglect  on  his  part  in  this  respect. 

J.W.P. 

Mining:  Regime  of  the  Belgian  Congo. — By  Daniel  Coppietees  and  Jacques 
van  Ackere.     Ann.  Mines  Belgique,  1911,  vol.  xvi.,  pages  700-702. 

A  Decree  of  1888  lays  down  the  three  following  principles  of  mine  legisla- 
tion : — (1)  Distinction  is  drawn  between  ownership  in  the  soil  and  in  the 
special  substances  that  it  may  contain,  which  are  reserved  exclusively  to  the 
State ;  (2)  right  to  work  must  result  from  a  definite  and  individual  concession ; 
and  (3)  the  natives  who  on  their  own  account  worked  minerals  in  the  lands 
occupied  by  them  may  continue  their  working.  As  regards  principle,  the 
mining  system  sanctions,  like  most  colonial  legislations,  the  domaniality  of 
mineral  wealth. 

In  the  parent  country  minerals,  before  their  discovery,  form  an  integral 
part  of  the  surface-property;  but,  after  the  finding,  they  can  only  be  worked 
under  an  Act  of  Concession  in  legal  form.  Although,  however,  this  con- 
cession gives  perpetual  ownership  in  the  mine,  and  creates  a  domanial  right 
in  favour  of  the  concessee,  the  decree  of  1888  only  acknowledges  his  right 
to  work,  which  right  is,  by  the  1893  decree,  limited  to  99  years.  But,  when 
a  native  population  came  into  question,  the  1888  decree,  out  of  respect  for 
acquired  rights,  admitted  a  derogation  from  the  principle  of  domaniality,  by 
acknowledging  the  natives'  right  to  work  mines  owing  to  their  occupation 
of  the  lands  containing  them,  this  being  a  return  to  the  system  of  accession. 

The  Decree  of  1893  completes  that  of  1888,  the  two  constituting  a  complete 
system  of  mine  legislation,  according  to  which  the  Government  determines, 
by  Decree,  the  regions  in  which  mine  prospections  are  authorized,  either 
indistinctively  or  to  individuals  named  in  the  decree.  The  legal  provisions 
deal  successively  with  classification  of  the  conceded  minerals,  the  conditions 
required  for  obtaining  permission  to  explore,  the  rights  acquired  by  finders, 
and  the  dues  levied  on  prospectors  and  concessees.  Decrees  of  December  16th 
and  23rd,  1910,  regulate  the  special  regime  of  the  rich  Katanga  Province, 
which  is  characteristically  differentiated  from  the  general  regime  of  the  other 
regions.  J.  W.  P. 


Mine  Legislation  in  Portugal. — Report  by  — .  Fieux  to  the  Congres  de  la 
Propriete  Miniere.  Rev.  Noire,  1912,  page  403. 
The  acquisition  of  mining  property  comprises  three  successive  steps: 
(1)  permit  to  explore,  (2)  "  inventor's  "  certificate,  and  (3)  definite  concession. 
The  first,  which  consists  of  a  simple  declaration,  is  only  good  for  12  months, 
and  cannot  be  prolonged.  Works  executed  must  be  of  sufficient  importance 
to  prove  the  value  of  the  deposit.  If  more  than  one  competitor  finds  the 
same  deposit  on  the  same  territory,  the  inventor's  certificate  is  given  to  the 
holder  of  the  earliest  permit.  But  the  definite  concession  is  only  granted  on 
proof  of  the  applicant  having  sufficient  capital  to  work  the  mine.  In  the 
contrary  case,  the  mine  being  put  up  to  public  competition,  the  applicant 
has  right  to  an  indemnity  from  the  successful  bidder.  Ownership  in  the  mine 
is  perpetual,  but  not  transmissible  without  Government  authorization;  and 
the  surface-owner  is  entitled  to  a  royalty.  •!•  "W  .  P. 
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Mining-  Industry  and  Mine  Administration  of  Prussia  in  1911.      [OjyiClAL.] 

Zeitschr.  f.  Hay-,  Hiitt-  u.  Salinenwes  .  L912,  vol.  Ix.,  pages  309-361. 

\   review  of  the  German  iron-industry  shows  that  the  production  of  pig- 
iron   had   in    1911    considerably   exceeded   15^    million   tons,   while   the    >M 
of  materia]  of  .ill  kinds  exceeded  the  imports  l >y  5  million  tons. 

The  outpnl  of  the  German  collieries  in  1911  was  about  158,200,000  tons, 
againsl  aboul  150,400,000  tons  in  1010. 

The  inland  consumption  of  coal  for  1911  was  about  142,000,000  tons  againsl 
aboul  137,500,000  tons  in  1910.  Meanwhile,  the  average  wage  per  head  of  the 
mining  population  has  largely  increased. 

The   total  output   of   the    Prussian    mines   of   all   kinds   was   as   follows:  — 

Tons.  Value. 

1911         222,300,000         .£89,000,000. 

1910         210,250,000         £85,800,000. 

Eighteen  more  mines  and  8,376  more  persons  were  at  work  in  Prussia  in 
1911  than  in  1910.  \.  R.L. 

Reserve  Funds  for  State-worked   Mines. — \iy  —  Gutdeutsch.     Zeitschr.  f. 

Berg-,  Hiitt.-  u.  Salinenwes.,  1912,  vol.  Ix.,  pages  147-184. 

The  author  refers  to  a  proposal  lately  made,  that  the  State-worked  mines 
should  hold  over  a  part  of  their  earnings  in  the  good  years  to  help  them 
through  the  bad  years  that  might  follow,  somewhat  on  the  system  pursued 
by  the  State  railways.  After  a  searching  investigation  into  the  conditions 
obtaining  in  these  different  branches  and  into  the  purposes  for  which  such 
reserve  funds  are  accumulated  and  used,  he  comes  to  the  conclusion  that  a 
fund  that  would  cover  working  expenses  might  easily  be  created  in  connexion 
with  already  existing  institutions.  Apart  from  the  circumstance  that  the 
general  State  funds  form  a  sufficient  reserve,  the  creation  of  an  equalizing 
fund  of  larger  scope,  which  would  prevent  fluctuations  of  profit  and  loss  in 
the  different  years,  and  would  represent  a  capital  outside  of  that  sunk  in  the 
undertaking,  is  considered  to  be  a  plan  too  much  beset  with  difficulties  to 
have  a  chance  of  success.  Its  necessity,  also,  is  not  quite  admitted,  the  more 
so  that  the  proportion  of  the  mines  as  yet  worked  by  the  State  is  not  very 
great.  The  question  is  recommended  for  future  consideration  when  the 
State  may  have  a  larger  share  in  the  mining  industry.  A.  R.  L. 


Selling  of  Gas-coal  by  Guarantee. — By  —  Stauss.     Zeitschr.  f.  Berg-,  Hiitt. - 
u.  Salinenwes.,  1912,  vol.  Ix.,  pages  362-380. 

The  author  refers  to  a  movement  which  was  some  years  ago  set  on  foot 
by  a  number  of  coal-users  to  promote  the  sale  of  coal  under  guarantee 
as  regards  the  calories  and  percentages  of  ash  and  water  contained  in  it  as 
well  as  by  kind  and  weight.  The  coal-producers  stood  out  against  this,  and 
declared  the  application  of  the  system  impossible.  After  a  comprehensive 
study  of  the  subject,  the  author  has  come  to  the  conclusion  that,  in  view  of 
the  very  many  objections  to  the  system,  «the  collieries  may  be  expected  to 
continue  their  opposition.  Were  it  acceded  to,  he  considers  that  a  thorough 
dislocation  of  the  coal-market  would  ensue.  Meanwhile,  considering  the  good 
circumstances  enjoyed  by  the  gasworks  (minimum  earnings,  10  per  cent.),  the 
introduction  of  such  a  system  is  thought  to  be  unnecessary.  It  is  suggested 
that  the  broaching  of  the  question  is  merely  a  move  directed  against  the 
alleged  abuse  of  the  powerful  economic  position  of  the  German  Coal  Syndicate. 

A.  R.L. 
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Russian    Legislation    on    Work    in    Mines. — Report    by    F.    Mallieux   to    the 
Congres  de  la  Propriete  Miniere.     Rev.  Noire,  1912,  page  493. 

There  are  at  present  three  laws  affecting  workmen — on  limitation  of  the 
working-day,  accident  compensation,  and  insurance  against  illness.  The 
last-named  law  affords  medical  advice,  ensured  by  the  masters,  and  also 
monetary  assistance,  the  relief-fund  being  maintained  by  subscriptions — one- 
third  by  the  workmen  and  two-thirds  by  the  masters — administered  by  a 
committee  elected  by  both  parties,  the  workmen  having  a  majority  of  one 
vote.     The  relief  payment  is  made  for  four  months  at  the  outside. 

J.  W.  P. 

Miners'  Nystagmus. — Report  by  Dr.  Rtjttp:r  to  the  Congres  de  la  Propriete 
Miniere.     Rev.  Noire,   1912,  page  493. 

This  is  not  a  malady  of  ophthalmic  origin,  but  a  nervous  affection  occa- 
sioned by  the  miners'  abnormal  attitude.  The  only  prophylactic  means  are 
limitation  of  working  hours  and  payment  by  the  day.  Mr.  Haex,  general 
manager  of  the  Orange-Nassau  Colliery,  stated,  however,  that  there  is  no 
nystagmus  in  Holland,  where  payment  is  by  piece-work,  and  the  8i-hour  day 
includes  going  down  and  coming  up.  Dr.  Stassen  observed  that  in  the  Liege 
district  there  were  about  two  sufferers  from  nystagmus  per  thousand  work- 
men. The  best  means,  in  his  opinion,  for  dealing-  with  the  malingerer  (malade 
professionnel)  is  to  insure  against  all  the  maladies.  J.  W.  P. 


Effect  of  Climate  in  Mines  on  the  Health  of  the  Miners. — By  W.  Hanauer. 
(Esterr.  Zeitschr.  f.  Berg-  u.   Hiittenwes,  1912,  vol.  lx.,  page  10. 

The  writer  describes  experiments  made  to  test  the  health  of  the  miners  in 
the  coal-mines  of  the  Saar  district  and  of  Upper  Silesia,  and  in  the  potash- 
mines  in  Hanover.  In  the  coal-mines  the  temperature  of  the  air  varied  from 
59°  to  75°  Fahr.,  and  the  percentage  of  moisture  which  it  contained  from  85  to 
90.  Efficient  ventilation  contributed  to  reduce  both  these  factors,  but  much 
depended  on  whether  the  coal  was  won  by  bord-and-pillar,  or  by  longwall 
and  shortwall  work.  With  the  former,  there  was  little  movement  of  air, 
although  the  supply  through  the  airways  was  abundant;  whereas  in  longwall 
work  ventilation  was  always  more  thorough.  The  body  temperature  of  the 
miners  when  not  at  work  was  98°  Fahr. ;  when  working  it  rose  to  99°  Fahr. 
The  writer  considers  that  the  health  of  the  miners  was  mainly  influenced  by 
the  moisture  in  the  air,  the  fluctuations  of  temperature  having  scarcely  any 
effect  on  it.  The  increased  temperature  of  the  body  was  more  marked  in 
unacclimatized  persons  than  in  miners  who  were  used  to  the  work.  This 
increase  in  the  heat  of  the  body  did  not  diminish  the  capacity  for  work,  but 
the  period  of  invalidity,  or  disablement,  began  nine  years  earlier,  namely,  at 
45  years  of  age,  with  workers  in  mines  where  the  percentage  of  moisture  in 
the  air  was  high,  than  with  those  working  elsewhere.  In  the  Halle  salt-mines, 
where  experiments  were  also  made,  the  percentage  of  moisture  in  the  air  was 
much  less,  and  the  l'ise  in  temperature  of  the  body  almost  nil. 

Tests  made  in  the  potash-mines  of  Hanover  yielded  interesting  results,  on 
account  of  the  great  depth  of  these  mines,  their  high  temperature,  and  the 
dryness  of  the  air.  In  one  which  was  3,000  feet  deep,  the  moisture  in  the 
air  at  the  surface  was  80  per  cent.,  in  the  mine  itself  27  to  48  per  cent.,  and 
the  temperature  in  the  mine  85°  Fahr.  The  writer  considers  that  the  reason 
why  efficient  ventilation  is  conducive  to  health  is  mainly  because  it  favours 
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perspiration.  This  may  also  be  promoted  by  copious  drinking.  In  these 
mines  alcoholic'  beverages  are  forbidden,  bul  abundance  of  weak  collee  is 
provided.  Those  who  have  been  longest  in  the  mines  drink  least,  still  deeper 
mines  than  those  here  mentioned  may  be  safely  worked  with  temperatures  up 
to  and  over  100°  Fain-,  in  the  mini's;  but  this  will  necessitate  Bhorter  shifts, 
more    thorough    ventilation,    and    possibly    a    provision    "I    cold-generating 

1'ialit     .  !■;.    M.   I). 


Economic    Conditions    of    Coal-mining-    in    the    Cracow    District.      By     I  . 

Bartonec.     CEsterr.    Zeitachr.    f.    Berg-    u.    Hiittenwes.,    1912,    vol.    lx., 

I 

The  writer  treats  bis  subject  under  tour  heads,  namely  :  (1)  production  of 
coal;  (2)  ite  cost,  including  freight  charges  and  railway  rates;  (3)  waterways 
of  I  lie  country  as  a  means  of  transport;  and  (4)  economic,  social,  administra- 
tive, and  national  effects  <>f  the  G-alician  coal-industry. 

In  1909,  10  per  cent,  of  the  coal  mined  in  Austria  was  won  in  Galicia, 
but  so  great  is  the  reserve  of  coal  in  this  province  that,  in  the  writer's 
opinion,  the  whole  Empire  could  be  supplied  from  it,  if  properly  developed. 
The  number  of  miners  employed  in  that  year  was  6,257,  and  the  output  per 
man  averaged  231  tons  (2,352  quintals).  At  present  the  bulk  of  the  coal  used 
comes  across  the  frontier  from  Upper  Silesia.  In  Western  Galicia  the  con- 
sumption of  foreign  coal  was  53  per  cent.,  while  in  Eastern  Galicia  the 
consumption  was  95  per  cent.,  and  only  5  per  cent,  of  native  coal.  The 
consumption  per  head  of  the  population  was  704  pounds  per  annum,  being  the 
lowest  of  any  European  country  except  Russia. 

In  view  of  the  many  industries  in  the  country  to  which  an  impetus  might 
be  given  by  a  larger  output  of  coal,  the  development  of  the  industry  becomes 
a  question  of  national  importance.  Cheap  transport  is  much  needed  in  the 
province ;  therefore,  to  enlarge  the  available  waterways  connecting  the  three 
great  rivers,  the  Danube,  the  Oder,  and  the  Vistula,  is,  in  the  writer's  opinion, 
essential.  A  canal  between  the  Danube  and  the  Oder  has  been  projected.  At 
present,  however,  the  railways  bring  Silesian  coal  into  the  country  at  a 
cheaper  rate  than  native  coal  can  be  transported.  The  production  of  rock-oil 
in  Galicia  has  also  hindered  the  development  of  the  coal-industry.  The 
writer  is  convinced  that  nothing  can  so  well  supply  the  necessary  impetus  to 
the  industrial  progress  of  the  province  as  an  extension  of  the  existing  facilities 
for  water  transport.  E.  M.  D. 
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APPENDIX 


NOTES  OF  PAPEKS  OX  THE  WORKING  OF  MINES,  METALLURGY 
ETC.,  FROM  THE  TRANSACTIONS  OF  COLONIAL  AND  FOREIGN 
SOCIETIES  AND  COLONIAL  AND  FOREIGN  PUBLICATION* 


The   following   contractions   are   used   in   the   titles   of   the   publications 
abstracted  :  — 

Ann.  Instit.   Geol.   Romdniei.     Annuarul  Institutului  Geologic  al  Romaniei 

Bucarest. 
Ann.  Mines  Paris.     Annales  des  Mines,  Pari-. 
Ann.  Ponts  et  Chaussees.    Annales  des  Pouts  et  Chaussees,  Paris 
Bull.  Internal.  Acad.  Sci.  Cracovie.    Bulletin  International  de  l'Academie  des 

Sciences  de  Cracovie,  Cracow. 
Bull.  Soc.  Beige  Geol.  (Bruxelles).     Bulletin  de  la  Societe  Beige  de  Geologie, 

de  Paleontologie,  et  d'Hydrologie,  Brussels. 
Bull.  Soc.  Ing.  Civ.  France.     Bulletin  de  la  Societe  des  Ingenieurs  Civils  de 

France,  Paris. 

Bull.   Univ.  Illinois.     Bulletin  of  the  University  of  Illinois,  Urbana    Illinois 

U.S.A. 
Bur.  Mines.    Bureau  of  Mines.  Washington,  U.S.A. 

Min.  d-  Engin.  World.     Mining  &  Engineering  World,  Chicago,  U.S.A. 
CEsterr.   Zeitschr.   f.    Berg-    u.    Huttenwes.      CEsterreichische    Zeitschrift   fur 

Berg-  und  Huttenwesen,  Vienna. 
Org.  Indus.  Organe  Industriel,  Liege. 
Rev.  Noire.    Revue  Noire,  Lille. 

Rev.  Univ.  Min.     Revue  Universelle  des  Mines,  de  la  Metallurgie,  etc..  Pan's. 
Soc.  Ind.  Min.    Societe  de  l'Industrie  Minerale,  Paris. 
Trans.    Can.    Min.    Inst.      Transactions    of   the    Canadian    Mining    Institute, 

Montreal,  Canada. 
Zeitschr.  /.  Berg-,  Butt.-  u.  Salinenwes.     Zeitschrift  fur  das  Berg-.  Hiitten- 

und  Salinenwesen  im  preussischen  Staate,  Berlin. 
Zeitschr.  f.  prakt.  Geol.    Zeitschrift  fur  praktische  Geologie;  and  ibid.  (Berg- 

wirtschaftliche  Mitteilungen),  Berlin. 


GEOLOGY,  MINERAL  DEPOSITS,  ETC. 

Progress  in  the  Geology  of  the  Austrian  Coal-fields.— By  W.  Petrascheck. 

(Esterr.  Zeitschr.  f.  Berg-  u.  Huttenwes.,  1912,  vol.  lx.,  page  516. 

The  writer  lays  stress  on  the  great  advantage  which  has  accrued  to  our 

knowledge  of  the  geology  of  the  Austrian  coal-fields  by  the  advance  made  in 

scientific  boring.     This  method  of  research  is  newer  than   the  study  of  the 
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ice  and  interior  of  the  earth  by  prospecting  in  mines.  Geology  i-  chiefly 
concerned  with  mountain-ranges,  but  plains  and  -mailer  hills  are  of  more 
importance  in  coal-mining  Where  the  coal-fields  of  the  Austrian  Alp-  li>- 
along  a  depression,  more  coal  i.s  always  found  on  one  side  of  the  depression 
than  the  other.  There  are  here  two  types  of  coal— earn-,,  namely,  tin-  lowest 
Coal-Measures  Lying  immediately  over  the  Primary  rocks,  and  the  coal-seams 
embedded  in  later  format  inn-.  The  former,  to  which  the  Kladno  and  Carpano 
coal-fields  belong,  are  always  more  capricious  and  variable  in  character  than 
the  latter,  the  chief  of  which  are  the  Ostrau-Karwin  -cam-.  These  are  more 
permanent  and  reliable  in  their  configuration. 

The  most  important  coal-horizons  south  of  the  Danube  are  the  Styrian, 
lying  along  the  line  of  the  Drave  and  the  Save.  The  coal-fields  of  Schatzlar 
and  Markanoch  and  those  in  Middle  Bohemia  have  been  thoroughly  investi- 
gated. Most  important  results  have  been  obtained  by  boring  in  the  great 
Ostrau-Karwin  coal  district,  and  the  results  show  that  this  field  is  of  immense 
extent,  probably  more  than  967  square  miles  (2,517  square  kilometres),  but 
the  bulk  of  it  lies  at  a  great  depth,  with  an  enormous  thickness  of  super- 
imposed rock.  The  whole  of  these  seams  have  been  traced  by  boring,  but 
little  work  has  been  done  as  yet  in  the  Galician  coal-fields.  Enough,  however, 
has  already  been  established  by  boring  to  confirm  the  writer  in  his  opinion 
that  the  latest  coal-horizons  here  overlap  others  of  a  much  earlier  formation, 
similar  in  character  to  the  Ostrau-Karwin  coal-measures.  E.  M.  D. 


Stratigraphical   Succession  of  the   Belgian  Coal-Measures. — By  Aemasd 

Kenier.     Bull.  Soc.  Beige  Geol.  (Bruxelles),  Memoires,  1912,  vol.  xxvi., 
pages  57-119. 

This  elaborate  summary  of  the  work  accomplished  in  the  matter  of  the 
classification  and  correlation  of  the  Coal-Measures  of  Belgium  is  provided  with 
a  very  full  bibliography,  and  also  with  correlation-tables  (beginning  with 
that  of  A.  Dumont  in  1832  and  terminating  with  those  drawn  up  by  various 
modern  authors  in  1910).  The  author  recapitulates  in  some  detail  the  progress 
which  has  been  made  in  correlation,  and  notes  therein  three  distinct  stages 
of  advance  :  (1)  from  the  year  1832  to  1880;  (2)  from  1880  to  1900;  and  (3)  from 
1900  to  the  present  day.  The  first  stage  was  typified  by  the  separation  of  the 
barren  from  the  productive  Coal-Measures;  the  second,  by  the  separation  of 
the  Coal-Measure  Conglomerate  as  a  distinct  horizon;  and  the  third,  by  the 
subdivision  of  the  Middle  Coal-Measures.  It  is  pointed  out  incidentally  that, 
so  far,  the  Coal-Measures  of  Noi-thern  Belgium  (the  Campine  syncline)  are 
only  known  from  borings.  Some  account  is  given  of  the  correlation  of  the 
Belgian  Coal-Measures  with  those  of  the  Xord  and  Pas-de-Calais  in  France, 
of  Dutch  Limburg,  and  of  the  Inde  (Eschweiler)  and  Wiirm  in  Germany. 

A  remarkable  feature  of  the  Belgian  Coal-Measures  is  their  general 
uniformity  in  composition,  but  the  author  regards  the  stratigraphical  distinc- 
tion between  them  and  the  Carboniferous  Limestone  as  purely  lithological. 
He  recalls  the  fact  that  in  1860  Dr.  Gosselet  actually  proposed  to  bracket  the 
barren  Coal-Measures  (on  palseontologieal  grounds)  with  the  Carboniferous 
Limestone;  but  that  venerable  writer  does  not  appear  to  have  maintained 
his  bold  hypothesis  for  very  long.  At  all  events,  from  the  pala?obotanical 
point  of  view,  the  actual  base-line  of  the  Coal-Measures  is  uncertain;  and 
with  regard  to  the  evidence  supplied  by  the  fauna  opinions  are  contradictory. 
There   is,    however,   a   tendency   observable   among  Continental   geologists   to 
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agree  on  the  distribution  of  the  Arnmonitida;  as  affording  a  secure  basis  of 
classification.  The  upper  limit  of  the  Belgian  Coal-Measures  reaches,  at  the 
very  highest,  the  summit  of  the  Westphalian ;  whereas  the  British  and  Saar- 
briicken  Coal-Measures  extend  upwards  continuously  from  the  Westphalian 
into  the  Stephanian. 

In  the  barren  Coal-Measures  the  distinctively  abundant  forms  are  not  so 
much  Posidonomya  Becheri  (as  certain  authors  will  insist  on  asseverating), 
but  rather  Posidoniella  Icevis  and  Glyphioceras  striolatam.  Various  character- 
istic species  of  fossil  ferns,  etc.,  also  afford  assistance  in  distinguishing  this 
division  from  the  productive  Coal-Measures. 

Within  these  productive  measures,  the  separation  of  the  lowermost  or 
Andenne  Series  (or  Conglomerates  of  Monceau-sur-Sambre),  at  first  founded 
on  purely  lithological  evidence,  is  now  justified  by  palaeontological  research, 
and  the  series  may  be  termed  the  Pecopteris-aspera  Zone.  Its  uppermost  limit 
coincides  with  the  summit  of  the  coarse  grits.  The  coal-seams  are  of  remark- 
able constancy,  so  much  so  that  the  Belgian  miners  are  unanimous  in  believ- 
ing that  the  seams  extend  over  the  entire  surface  of  the  coal-basins.  The 
floor  is  invariably  either  shaly  or  gritty,  and  filled  with  rootlets  of  plants, 
while  upright  tree-trunks  are  of  frequent  occurrence,  justifying  the  inference 
that  the  Belgian  seams  represent  the  ultimate  residues  of  swamp  vegetation 
decayed  in  situ.  L.  L.  B. 

Bringing    the    North    Belgian    Coal-field    into    Working. — By    V.    Lechat. 
Rev.  Noire,  1912,  pages  440-441. 

A  bore-hole  near  the  Oostham  railway-station,  Campine,  in  land  not  yet 
conceded,  struck  the  Coal-Measures  at  a  depth  of  2,182  feet  (665  metres)  below 
sea-level.  Works  at  the  new  collieries  are  being  pushed  forward  actirely, 
their  state  on  July  1st,  1912,  being  reported  as  under  by  Mr.  Firket,  Ingenieur 
Principal  des  Mines  :  — 

Concession  Andre-Dumont-sous-Asch,  at  Genck. — The  ice-tower  of  shaft 
No.  1  closed  on  May  19th,  and  the  sinking  has  attained  a  depth  of  328  feet 
(100  metres).  At  shaft  No.  2  about  360  tons  of  liquid  cement  have  been 
injected  into  the  measures  by  ten  bore-holes;  and  twelve  freezing  holes,  five  of 
them  fitted  with  tubes,  have  reached  their  intended  depth. 

Concession  Charbonniere  des  Liegeois  en  Campine.  Zwartberg  Plant. — 
Of  the  38  freezing  holes  for  No.  1  shaft,  four  have  attained  depths  varying 
between  1.312  and  1,640  feet  (400  and  500  metres);  and  boilers  have  been  laid 
down  in  readiness  for  the  -inking. 

Concession  Genck-Sutendael,  Winterslag  Plant. — The  ice-tower  for  No.  1 
shaft  closed  at  the  beginning  of  May;  and  -inking,  begun  with  limited  gangs, 
but  continued  with  three  8-hour  shifts  of  seventeen  men  each,  was  interrupted, 
at  the  depth  of  265  feet  (80-8  metres)  for  wedging  a  crib  to  receive  the  first 
length  of  tubbing-rings.  The  depth  of  333  feet  (101'3  metres)  has  since  been 
attained:  and  excavation  of  the  unfrozen  central  portion,  about  10  feet 
(3  metres),  is  effected  with  the  shovel,  the  diameter  being  then  increased  to 
22  feet  by  blasting. 

Concession  Beeringen-Coursel ,  Kleine-Heide  Plant. — The  ice-tower  for 
No.  1  shaft  closed  on  February  1-t,  and  sinking  was  begun  early  in  May 
without  explosives.  At  the  depth  of  371  feet  (113'35  metres)  two  cribs  were 
wedged  to  receive  the  tubbing.     For  No.  2  shaft  forty-five  freezing  holes  have 
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been  put  down  to  L,620  feel  (494  metres)  and  fitted  with  their  tubes.  The 
central  bore-hole,  for  indicating  completion  «>t'  freezing,  has  attained  the  Bame 
depth;  and  the  water-levels  in  the  Tertiary  and  the  Cretaceous  Measures  are 
isolated  by  reinforced  concrete. 

Concessions  Sainte-Barbe  ei  Guillaume-Lambert,  Eysden  Plant. — For 
shaft  No.  1  liquid  cement  has  been  injected  into  the  Cretaceous  Measures;  and 
fifteen  out  of  the  thirty-eight  freezing  holes  have  reached  the  intended  depth, 
their  deviation  from  the  vertical  having  hern  measured  by  the  Denis  teleclino- 
graph.  At  shaft  No.  2  cementation  <>f  two  <>ut  of  t he  four  holes  has  been 
completed  down  to  the  Coal-Measures;  and  the  freezing  plant  is  being  erected. 

J.  W.  P. 


The    Rumanian    Mineral    Industry. — By    I.    Tanasescu.      Ann.    Instil.    Geol. 
Romaniei,  1912,  vol.  v.,  pages  122-258. 

This  elaborate  memoir  deal-  with  the  output  of  petroleum,  natural  gas, 
coal  (chiefly  lignites),  and  salt,  and  it  is  pointed  out  that  the  publication  of 

statistics  in  regard  to  these  has  been  extremely  irregular.  However,  great 
progress  has  been  made  of  late  years,  and  the  author  supplies  very  full 
statistical   tables. 

After  a  discussion  of  the  importance  of  the  part  played  by  petroleum  in 
the  world's  markets,  the  author  dwells  on  the  utility  of  mineral  statistics  in 
the  investigation  of  economically  valuable  deposits.  He  then  enters  on  the 
subject  of  the  production  of  mineral  oil  in  tiie  Rumanian  Carpathians,  con- 
sidering the  workable  deposits  in  their  chronological  order,  a-  follows:  — 
(1)  Paleogene;  (2)  Miocene;  and  (3)  Pliocene.  During  the  years  1903-1911,  out 
of  the  total  Rumanian  Carpathian  oil-production  (8.914,900  tons),  98"54  per 
cent,  came  from  Oligocene  and  Pliocene  formations,  and  146  per  cent,  from 
Eocene  and  Miocene  (Saliferous  and  Sarmatian)  deposits.  On  the  whole,  the 
richest  petroliferous  deposits  occur  in  the  sandy  fades  of  the  Oligocene,  as 
also  in  the  Lower  Pliocene  (Mseotian)  and  in  the  Upper  Pliocene  (Pontian, 
Dacian,  Levantine).  The  regioual  distribution  of  the  petroleum,  from  the 
tectonic  point  of  view,  has  been  classified  as  follows: — (1)  Deposits  of  the 
marginal  sheet  of  the  Flysch;  (2)  deposits  of  the  western  sheets  of  the  Flysch; 
and  (3)  Xeogeue  deposits  of  the  Sub-Carpathians. 

The  inevitable  connexion  of  the  Rumanian  with  the  Galician  oil-fields 
is  suggested  by  a  consideration  of  the  total  output  of  what  the  author  terms 
the  "Carpathic  Rumano-Galician  Belt."  With  regard  to  the  differentiation 
of  the  oils  according  to  their  geological  age,  it  is  noted  that  the  Eocene 
petroleum  belongs  to  the  paraffins,  so  too  does  the  Moldavian  Oligocene 
petroleum,  while  the  Bastenari  Oligocene  petroleum  contains  scarcely  any 
paraffin.  The  oils  of  the  Saliferous  and  Sarmatian  Series  are  very  light  and 
rich  in  paraffin ;  while  the  Mseotian  oils  comprise  (a)  light  oils,  rich  in  paraffin 
and  benzine;  (b)  light  oils,  poor  in  paraffin;  and  (c)  somewhat  heavy  oils,  poor 
in  paraffin. 

Of  the  total  output  of  petroleum  in  Rumania,  which  commenced  in  1857 
with  the  utilization  of  the  oil  simply  for  purposes  of  lubrication,  three-quarters 
were  got  in  the  years  1903-1911.  Analyses  of  the  various  oils  are  tabulated,  and 
a  general  account  is  given  of  the  situation  of  the  workings  at  the  end  of  the 
year  1910.  In  1911,  among  the  world's  producers  of  petroleum  Rumania  ranked 
next  to  the  Dutch  Indies,  ousting  Galicia  from  the  fourth  place  which  -die 
had    so    long    held.       It    would    appear    that    Egypt    and    Great   Britain    are 
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Rumania's  best  customers,  both  for  refined  oils  and  for  residues  (pacura).  No 
less  than  25  pages  of  detailed  statistics  in  regard  to  the  output  of  Rumanian 
petroleum  during  the  years  1903-1911  are  appended. 

Natural  gas  is  then  dealt  with;  its  industrial  use  in  Rumania  would 
appear  to  be,  so  far,  confined  to  the  petroleum-workings. 

The  known  carbonaceous  deposits  of  Rumania  occur  in  rocks  of  various- 
ages,  from  the  Carboniferous  to  the  Upper  Pliocene.  The  earlier  deposits 
(Carboniferous,  Liassic,  etc.)  have  been  sheared  and  dislocated  by  earth- 
movements  of  orogenic  importance,  to  such  an  extent  that  they  are  of  purely 
local  industrial  value.  The  lignites  alone,  highly  developed  in  the  Pliocene, 
and  especially  in  the  Dacian  stage,  are  of  economic  consequence.  The 
exploitation  of  these  lignites  is  yearly  increasing  "by  leaps  and  bounds," 
among  the  principal  consumers  being  the  Rumanian  State  Railways.  It  is 
estimated  that  the  lignite  deposits  will  be  exhausted  in  little  more  than  a 
century,  on  the  supposition  that  the  annual  output  after  20  years  will  not 
exceed  350,000  tons.  But  this  estimate  does  not  take  into  account  possible 
vast  extensions  of  the  field.  A  fairly  detailed  description  is  given  of  the  Lower 
Pliocene  lignites  of  the  Comanesti  Basin  (with  map);  also  of  the  Upper 
Pliocene  lignites  of  "the  Getic  Depression,"  of  the  Southern  Sub-Carpathians 
(with  map),  and  of  the  Rumanian  plain.  The  heating  power  of  the  mineral 
ranges  between  3,000  and  4,400  calories;  it  yields  no  coke.  Workings  do  not 
extend  at  present  deeper  down  than  330  feet;    some  are  opencast. 

The  rock-salt  deposits,  like  those  of  Galicia.  are  disseminated  along  the 
external  margin  of  the  Carpathians  for  some  250  miles;  they  are  chiefly 
worked  in  the  districts  of  Targu-Ocna,  Slanic,  and  Ocnele-Mari.  The  mineral 
is  extremely  pure,  containing  from  98  to  nearly  100  per  cent,  of  sodium 
chloride.  Anhydrite  and  gypsum  are  of  rare  occurrence.  The  amount  of 
mineral  in  sight  is  enormous;  and,  even  if  we  admit  a  rapid  development  of 
output,  it  would  take  literally  thousands  of  years  to  exhaust  the  deposits. 
The  sale  of  salt  is  a  State  monopoly  in  Rumania.  Exports  are  practically 
confined  to  Bulgaria  and  Servia.     The  output  is  at  present  stationary. 

L.L.  B. 


Minerals  in   Rhodesia  and   Zambesia. — By  Albert  Bordeaux.     Rev.    Univ. 
Min.,  1911,  vol.  xxxiii.,  pages  42-63. 

The  origin  of  gold  in  these  two  countries  may  be  attribute;:!  to  intrusions 
into  the  granite,  gneiss,  quartzite,  and  micaschist  of  picrites,  which  are 
granitoid  ferro-magnesian  rocks  of  dark  colour. 

Rhodesia. — During  the  last  two  or  three  years  attention  has  been  drawn 
to  the  sandstones  and  conglomerates,  because  they  have  been  fouud  to 
contain  gold,  while  shales  have  also  given  serious  indications  of  impregnation; 
and  even  granite,  11i.it  was  formerly  considered  sterile,  has  shown  itself 
auriferous.  Recent  discoveries  have  pointed  out  that  in  Rhodesia,  as  in  the 
Transvaal,  prospecting  has  more  chance  of  success  with  auriferous  sediments 
than  with  veins.  A  consequence  of  intense  erosion  is  that  but  little  surface- 
ore  of  great  richness  remains,  as  in  some  other  countries.  The  old  workings, 
which  at  first  held  out  great  hopes,  have  scarcely  satisfied  prospectors; 
whereas  the  mines  now  con-idered  to  have  a  future  are  in  quite  new  deposits. 
It  i^  probable  that  the  gold  reserves  will  not  be  exhausted  before  the  industrial 
development  of  the  country  i-  ensured.  A-  accessor!  is  of  gold-working,  small 
quantities  of  -ilver,  lead,  and  copper  are  extracted. 
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Coal,  thai  appears  to  be  of  Permian  age,  baa  been  found  at  several  point-; 
mly  the  Wankie  deposit  is  worked.     This  is  near  the  Victoria  Fall-  of  the 
Zambesi,  and  must   hare  been  of  great  extent;    i>ut  denudation  bas  only  left 
patches  here  and  then'.     The  country  is  babitable  by  whites. 

Zambesia,  which  is  a  colony  of  Portugal,  is  far  from  being  in  so  ad 
.1  state  of  development  as  Rhodesia,  although  di-eoveries  of  gold  and  of  ancient 
workings*  were  made  nearly  200  years  ago.  It  would  appeal  that  more  progress 
ought  to  have  been  made  by  a  country  thai  has  'In-  Zambesi  for  its  "road  that 
runs";  but  this  river  is  becoming  more  and  more  silted  up,  while  its  affluents 
are  dry  for  so  much  of  the  year  that  water  is  scarce.  '1  lie  causes  of  this 
Kaekwardness  (which  act  and  re-act  upon  one  another,  and  are  all  the  more 
regretahle  as  the  region  above  Tete  is  healthy)  are  want  of  communications 
and  in  sufficiency  of  prospecting.  The  Tete  region  has  no  other  communication 
than  the  Zambesi,  which  is  quite  inadequate  during  part  of  the  year:  but 
labour  is  cheap  and  not  yet  scarce. 

Gold  is  widely  disseminated,  and  ancient  working-  are  very  extensive,  the 
most  important  being  at  Chifumbesi,  155  miles  (250  kilometres)  north  of  Tete; 
but  they  have  not  yet  been  examined  methodically.  Not  far  from  Tete  some 
of  the  ancient  workings  have  been  explored  for  copper,  while  cupriferous 
schists  and  limestones  crop  out  on  the  banks  of  the  Zambesi  about  62  miles 
(100  kilometres)  above  Tete.  The  beds  of  copper-ore  extend  over  a  large  area; 
but  their  thickness  is  far  from  being  so  great  as  in  the  Katanga,  although  the 
conditions  of  deposit  appear  quite  comparable. 

The  coal  is  analogous  to  that  of  the  Wankie  Colliery  in  Rhodesia;  but  the 
deposits  are  more  continuous.  The  important  coal-field  of  Tete  appears  to 
occupy  a  belt  125  miles  (200  kilometres)  long,  about  807  miles  (1,300  kilo- 
metres) to  the  west  of  the  deposit  at  Victoria  Falls  in  Rhodesia,  and  at  a  far 
lower  altitude.  J.  W.  P. 

Useful  Minerals  in  Madagascar. — By  F.  Bonnefond.     Bull.  Soc.  Ing.  Civ. 
France.  1913,  series  7,  vol.  i.,  pages  95-104. 

Up  to  1909,  gold  was  practically  the  only  mineral  substance  extracted 
from  Madagascar:  but  since  that  year  prospectors  have  turned  their  attention 
to  exploring  and  developing  "common  mines,"  that  is,  those  containing  any 
mineral  except  precious  stones  and  precious  metals.  The  author  believes 
firmly  in  a  prosperous  future  for  mining  in  the  large  island,  where  water- 
falls are  abundant  over  nearly  the  whole  area,  and  water-power  will  not  be 
wanting  wherever  it  may  be  required.  The  following,  in  the  order  of  their 
importance,  are  the  principal  substances  that  may  be  worked  to  a  profit. 

Graphite. — At  the  beginning  of  1909,  important  deposits  of  this  mineral 
were  found  at  various  points  on  the  high  plateaux  and  on  the  east  coast,  the 
line  of  outcrop  extending  for  620  miles  (1,000  kilometres).  The  graphite  is 
disseminated  in  gneisses  where,  but  where  only,  they  are  traversed  by  a 
quartzose,  which  appears  therefore  to  bear  a  direct  relation  to  the  intrusive 
presence  of  graphite.  In  some  places  there  are  masses,  60  to  90  feet  thick,  of 
gneiss  decomposed  by  atmospheric  agency,  which  is  easily  hand-washed  so  as 
to  give  80  per  cent,  of  carbon.  To  a  world-production  of  about  100,000  tons, 
Madagascar  contributed  1.500  tons  in  1911  and  more  than  double  that  quantity 
in  1912,  with  the  prospect  of  quadrupling  it  during  the  present  year. 

Corundum. — This  high-quality  abrasive,  that  obtains  £20  to  .£24  per  ton 
in  Europe,  is  found  in  the  decomposed  pegmatites;    and  its  production  is  at 
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present  easy,  for  only  scattered  crystals,  detached  from  the  rocks  enclosing 
them,  are  gleaned  from  the  most  convenient  ravines.  The  quantity  produced 
increased  from  150  tons  in  1911  to  496  tons  in  1912,  and  will  probably  attain 
1,500  tons  this  year. 

Titanic  Iron. — Several  deposits  are  found,  having  a  titanium  percentage 
attaining  50;  and  those  of  Yongoa  and  Vongoakely  contain  proved  quantities 
of  more  than  100,000  tons,  while  the  neighbouring  Mehajilo  Eiver  will  afford 
both  carriage  and  motive  power.  Kidneys  of  titanic  iron  are  also  abundant 
in  places;  and  alluvial  deposits  of  rutile  have  been  found  in  the  Marolarnbo 
and  to  the  north  of  Fort  Carnot  (analyses  showing  96  per  cent,  of  titanium), 
as  also  in  abundance  at  the  bottom  of  three  small  valleys  descending  from  a 
wooded  mountain. 

Copper. — Cupriferous  deposits  were  formerly  worked  by  the  Malagasy 
government  in  the  province  of  Ambositra,  while  such  deposits  have  also 
been  found  in  the  regions  of  Betafo  and  Tonizongo,  as  well  as  near  Lake 
Kinkony.  In  1898,  Mr.  Villiaume  discovered  a  deposit  following  for  a  con- 
siderable distance  the  lower  course  of  the  Eiver  Vato,  to  the  we.st  of  Ambositra, 
in  the  region  of  Ambatofangehana,  continuing  to  the  north  of  Mount  Ibity, 
the  outcrops  extending  for  more  than  248  miles  (400  kilometres).  In  1908-1909 
the  (French)  Mine  Service  explored  deposits  :  (1)  to  the  west  and  north-west, 
in  the  Soalala  district,  near  Lake  Kinkony,  of  malachite  and  native  copper 
associated  with  a  large  quantity  of  magnetite,  and  (2)  in  the  west,  at  Betsiriry, 
constituted  by  the  Kiranomena  lode,  both  cupriferous  and  auriferous,  copper 
in  the  state  of  malachite,  allied  with  iron  pyrites  in  a  quartzose  gangue. 
In  1909,  a  concession  was  granted  to  a  French  company  for  working  copper  at 
Ivoainana,  in  the  Ambositra. 

Lead,  both  as  cerusite  and  as  galena,  was  formerly  worked  in  the 
Ambositra,  and  a  deposit  of  non-argentiferous  galena  at  Ambatofangt liana, 
the  deposit  continuing  to  the  west  of  Mount  Ibity,  just  like  the  cupriferous 
deposit  found  by  Mr.  Villiaume  in  the  same  region,  as  mentioned  above,  a 
circumstance  appearing  to  indicate  that  the  two  mineralizations  were  contemp- 
oraneous. Galena  has  been  met  with  in  the  island  of  Nossi-Be,  and  generally 
at  the  same  places  where  copper-ore  occurs.  A  company  is  being  formed  for 
working  a  promising  lode  recently  discovered  at  Ankitokazo,  near  the 
Andavakoera. 

Nickel. — A  thick  deposit  of  garnierite  has  been  found  by  an  English 
company  at  Valozoro,  near  Ambositra,  with  a  nickel  content  of  7  to  8  per  cent. 
for  part  of  it  and  an  average  of  3'5.  It  is  situated  on  the  high  plateaux,  in  a 
healthy  region  near  a  fore-t  and  not  far  from  water  that  can  furnish  8,000 
to  10,000  horsepower. 

Uranium. — Numerous  pegmatite  deposits  contain  crystals  and  nodules  of 
uraniferous  rocks  with  sometimes  25  to  2G  per  cent,  of  uranium. 

Coal. — A  deposit,  the  outcrops  of  which  were  notified  four  years  ago  near 
the  Onilahy  Eiver,  has  been  proved  in  the  Ianapera,  a  small  tributary  of  the 
Ouilahy,  77  miles  (125  kilometres i  from  the  sea.  The  four  .seams,  with  a 
collective  thickness  of  13  feet  ("4  metres),  yield  a  coal  resembling  that  mined 
at  Durban,  in   Natal. 

Bitumen  and  Petroleum. — Naphtha  oozes  out  in  the  Trias,  over  a  great 
part  of  the  west  coast,  especially  at  Ankaramy  and  in  the  regions  of 
Ankavandra  and  Folakara,  where  an  English  company  ha~  put  down  bore- 
coles that  have  struck  oil  at  depths  of  285  and  590  feet  (87  and  180  metres). 

J.  W.P. 
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Mineral   Resources  of  the  Province  of  Szechuan,  China.      Hv  ('hk.mkk 

Zeitschr.  j.  /<'(»•</-.  lliiii-  u.  Salinenwes.,  1913,  rol.  Ixi.,  pages  l-lt'J 

The  author  gives  here  practically  a  diary  of  the  journey  which  he  made 
through  the  province  lift  ween  the  end  of  September,  1906,  and  the  first  week 
of  May,  1906.  He  regards  the  results,  from  the  economic  point  of  view,  as  "u 
the  whole  somewhat  disappointing. 

Perhaps  the  most  promising  metalliferous  deposits  are  the  gold-bearing 
gravels  of  An-hsien.  As  it  is,  these  are  being  worked,  although  roughly,  on  a 
comparatively  large  scale.  It'  modern  methods  of  working  were  adopted,  the 
deposits  should  prove  very  remunerative:  the  rocks  forming  the  original 
matrix  of  the  gold  which  these  gravels  contain  should  be  sought  for  in  the 
mountains  north  of  Shi-tyuen-hsien.  '1'he  gold  which  occurs  in  all  the  streams 
that  flow  from  north  and  west  in  the  province  i-  in  too  finely  divided  a  state 
to  npay  working.  No  placers,  in  the  true  sense  of  the  word,  or  rich  accumula- 
tion- in  terrace-deposits,  etc.,  appear  to  have  been  discovered  so  far. 

Rock-salt  and  petroleum,  in  association  with  combustible  gases,  occur  in 
and  around  Tse-liu-ching.  The  deposits  are  being  profitably  worked,  as  it  is; 
but  the  application  of  modern  methods  would  enormously  develop  the 
indust  ry. 

Xo  le>s  than  thirty-seven  analyses  of  coal  are  tabulated.  The  Coal- 
Measure  -earns  of  Fuug-yu-tsiii,  Lung-pa-pu,  Yu-chi-kau,  and  Tien-ehiian-chau 
are  of  small  industrial  value;  whereas  the  seams  which  occur  in  the  Carboni- 
ferous Limestone  Series  south  of  Nau-chuan-hsien  are  workable  without  diffi- 
culty, but  the  want  of  transport  facilities  will  unfortunately  hinder  their 
development  for  a  long  time  to  come.  This  statement  holds  good  also  of  the 
mine-  which  work  the  apparently  Carboniferous  coals  of  Lau-lung-tung.  The 
Permian  occurrence  of  Chau-tien-chou  is  too  insignificant,  and  the  deposit  of 
probably  the  same  age  north  of  An-hsien  is  too  remote  from  a  navigable 
waterway.  This  may  be  said,  too,  of  the  Kinetic-Jurassic  coals  of  Yung- 
hsien  ;  but  they  might  find  a  mai'ket  in  the  salt-district  of  Kuug-chiug,  with 
which  communication  by  means  of  a  cable-way  or  narrow-gauge  railway  could 
be  easily  effected.  The  other  occurrences  of  Ehaetic-Jurassic  coal  would 
hardly  repay  working  by  Europeans,  nor  do  the  iron-ore  deposits  of  that  age 
afford  a  more  hopeful  prospect  :  they  are  of  purely  local  interest. 

Outcrops  of  cupriferous  ore  were  observed  only  at  Bel-shan-tien.  Here  a 
flourishing  industry  must  have  existed  in  days  gone  by. 

Although  direct  European  intervention  in  the  mineral  industry  of  the 
province  is  hardly  to  be  looked  for,  Szechuan  may  yet  furnish  a  good  market 
for  mining  machinery  (dredgers,  boring,  pumping  and  ventilating  apparatus, 
steam-boilers,  etc.).  L.  L.  B. 

Deposits  of  Arsenic  in  Bosnia.— By  F.  Katzer.  QSsterr.  Zeitschr.  f.  Berg-U. 
Hiittenwes.,  1912,  vol.  lx.,  page  267. 
There  are  two  deposit-  of  arsenic  ore  in  Bosnia,  the  most  important  being 
at  Srebrink,  about  13  miles  from  Tuzla,  where  it  i-  i>\  feet  thick.  The  ore  is 
almost  wholly  realgar,  or  red  arsenic,  veins  of  which  run  through  the  dolomite 
cryst  lis.  The  lump-  of  crystal  are  accompanied  by  marcasite  or  white 
pyrite  which  decompose  rapidly.  The  second  deposit,  which  lies  west  of 
Sarajevo,  and  has  long  been  known,  is  immediately  contiguous  to  large  but 
later  deposits  of  porphyry  and  mica.  The  arsenic  ore-,  which  are  partly 
realgar,  partly  orpimeut,  are  of  primary  formation.     The  arsenic  zone  is  from 
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18  inches  to  10  feet  thick,  and  consists  of  a  network  of  veins  about  1J  inches 
thick.  Both  realgar  and  orpiment  are  in  pure  and  beautiful  crystals, 
and  the  ore  is  often  interspersed  with  fluorite.  Small  fragments  of  marcasite 
and  orpiment  are  often  found  in  fields,  and  near  villages  throughout  Bosnia 
and  Herzegovina.  E.  M.  D. 

Asphalt-working;    in    Switzerland. — By   F.    Bheynaert.      Ann.    Mines    Paris, 
1912,  series  11,  vol.  ii.,  pages  316-347. 

The  Cretaceous  beds  impregnated  with  asphalt  in  the  Val  de  Travers, 
Canton  of  Neuchatel,  were  estimated  in  1905  to  contain  4,000,000  tons  of  a 
rock  in  which  the  bitumen  may  attain  12  per  cent.  Although  they  appear  to 
have  been  known  ages  ago,  it  was  only  in  1837,  when  the  Seyssel  deposit  was 
brought  into  working,  that  attention  was  seriously  turned  to  that  of  the  Val 
de  Travers.  A  concession,  granted  for  30  years,  was  renewed  in  1867,  and 
further  extended  to  1925;  but  working  (with  horizontal  galleries)  was  not 
begun  in  earnest  before  1871.  There  is  great  trouble  with  water,  as  much  as 
1,760,000  gallons  (8,000  kilolitres)  per  24  hours  having  been  collected  behind 
coffer-dams,  and  sent  to  the  surface  by  powerful  electric  pumps.  Half  the 
rock  mined  is  exported  raw;  and  the  rest  is  worked  up  near  the  mine,  partly 
into  cakes  and  partly  into  powder.  J.  W.  P. 

Proving  Coal  in  the  Aveyron. — Anon.    Rev.  Noire,  1912,  page  441. 

Two  seams  of  excellent  coal,  together  21|  feet  (6'5  metres)  thick  and  only 
65i  feet  (20  metres)  from  the  surface,  were  entered  by  a  bore-hole  in  the  south 
of  the  Bouquies  concession,  164  yards  (150  metres)  from  the  boundary.  After 
passing  through  the  conglomerate  of  the  breccia,  the  drill  entered  the  Lower 
Carboniferous  Measures,  very  regular  and  containing  a  few  thin  seams.  At 
the  depth  of  1,378  feet  (420  metres)  a  seam  of  good  coal  3J  feet  (1  metre)  thick 
was  cut,  followed  by  another  4  feet  (1*2  metres)  in  thickness.  To  make  sure 
that  this  is  not  merely  a  chance  mass,  the  Societe  Metallurgique  de  l'Ariege, 
for  which  syndicate  the  boring  was  undertaken,  drove  an  inclined  drift,  which 
proved  the  first-named  seams  65^  yards  (60  metres)  from  the  bore-hole. 

J.W.  P. 

Results  of  Boring:  for  Coal  in  Hainaut. — Anon.     Org.  Indus.,  1912,  No.  41. 

Borings  undertaken  in  the  south  of  Hainaut  for  proving  the  extension  of 
the  coal-field  under  the  Eifel  Fault,  which  is  there  almost  horizontal,  gave 
continuously  better  results  as  the  south-west  was  approached.  West  of  the 
Oignies-Aiseau  Colliery,  the  Ormond  and  Boubier  companies  have  put  down, 
almost  side  by  side,  two  bore-holes,  which  reached  the  Coal-Measures  between 
1,312  feet  (400  metres)  and  1,640  feet  (500  metres),  and  were  continued  to  nearly 
double  the  last-named  depth,  cutting  a  few  coal-seams.  Two  holes  were  put 
down  for  the  Marchienne-Nord  Company,  one  of  which  passed  through  853  feet 
( 260  metres)  of  limestone,  and  were  continued  to  3,280  feet  (1,000  metres)  after 
cutting  a  dozen  workable  seams  of  semi-bituminous  coal.  A  boring  at  Xalinnes 
almost  immediately  struck  the  Coal-Measures,  and  cut  a  seam  6|  feet  (2 
metres)  thick,  dipping  50  degrees.  A  bore-hole  at  G-ozee,  which  reached  the 
Coal-Measures  at  a  depth  of  1,476  feet  (450  metres),  was  continued  to  3,280  feet 
(1,000  metres),  and  cut  seven  seams  of  a  coal  containing  17  to  18  per  cent,  of 
volatile  matter.     Further  south,  at  Bouffioulx,  one  of  four  holes  bored  by  the 
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:.'•  de  Recherches  de  Charleroi  -truck  the  Coal-Measures  .it   a  depl 
1,043  feel  (318  metres),  and  was  continued  below   the  usual   1,000-metre 
cutting  Bixteen  workable  seams  oi  good  coal. 

In    Hi"   region    weal    of  Charleroi   the   results  of   tht    Bienne-lez-Happarl 
bore-hole  have  greatly  stimulated  exploration.     Three  ol  a 
spaced  only  slighl  d  tpart,  .it  La  Hougarde,  Aii-mli.-.  and  Mahy-Faux, 

nit,  red  the  Coal-Measures  between  1,312  feel  (400  metres)  and  1,968  feet  (600 
metres),  cutting  several  good  seams  of  coking  and  Bemi-bituminous  coal.  Phe 
Ressaix  Company's  bore-hole  at   Buvrinnes  entered  the  Ooal-Uea-un  M 

feel  (300  metres),  and  cu1  several  -rams  of  coking  coal  at  the  depth  ol 
feet  ( I  ,-U0  metres).  Coal  suitable  for  coke-making  was  also  proved  by  the 
Trou  d'Aulne  boring  .it  Eourpes,  which  was  continued  to  the  -ami-  deptb  and 
cut  twenty-two  work-aide  seam-.  Three  companies  then  joined  in  putting  down 
i  fresh  hole  at  Bienne-lez-Happart,  which  attained  the  Coal-Measures  al  1,968 
feet  ((''tin  metres),  and  cu1  a  greal  many  seams,  together  nearly  L0  feel  (12 
metres)  thick,  of  coals  containing  from  20  to  30  per  cent,  of  volatile  matter.  A 
new  series  of  explorations  has  since  been  begun  along  a  line  between  the  above- 
named  Trou  d'Aulne  and  l.iciine,  while  applications  for  concession-  have  been 
ra  ide  in  consequence  of  the  results  obtained.  J.  W.  1'. 


Conformation    of   the    Moravian-Polish    Coal    District. — By    F.   Bartonnec. 
CEsterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  185. 

The  boundaries  of  the  great  coal-fields  which  run  from  the  eastern  part  of 
Moravia  into  Silesia  and  Poland  have  been  well  defined  on  the  north,  the  west, 
and  the  east,  'nit  little  is  known  of  their  southward  extension.  It  is  believed 
that  under  the  Carpathian  Flysch,  towards  the  Hungarian  border,  productive 
coal-fields  of  considerable  extent  may  lie  found.  One  difficulty  is  to  define  the 
boundary  between  the  Culm  strata  and  the  productive  Carboniferous  Limestone 
below  them.  At  Zalas  this  Carboniferous  formation  has  been  found  to  contain 
seams  of  extremely  pure  and  hard  anthracitic  coal,  and  also  veins  of  melarhyre 
(augite-porphyry),  and  metamorphic  rocks.  The  high  heating  value  of  the 
coal  (above  7,000  calories)  is  attributed  by  the  writer  to  the  presence  of 
melaphyre.  Since  the  Culm  strata  are  known  to  extend  into  Prussian  Silesia, 
it  seems  reasonable  to  conclude  that,  if  followed  up  in  their  southward  exten- 
sion, they  will  be  found  to  overlie  the  same  seams  of  rich  coal.  The  presence 
of  the  coal-bearing  Carboniferous  formation  has  already  been  verified  by 
boring;  but  so  large  a  question,  and  one  involving  so  much  expense,  requires 
for  it-  elucidation  the  co-operation  of  the  State  and  the  great  municipalities. 

E.  M.D. 


The    Itabirite    Iron-ores    of    Minas    Geraes,    Brazil. — By    Th.    Gathmaxn. 
Zeitschr.  f.  prakt.  Geol.,  1913,  vol.  xxi..  pages  234-240. 

The  most  interesting  deposits  from  the  industrial  point  of  view  are 
naturally  those  which  are  most  favourably  situated  in  regard  to  transport 
facilities,  and  among  these  the  Congonhas  deposit  takes  the  first  rank. 

The  ore-bearing  region  is  of  vast  extent,  and  the  itabirite  series  being 
largely  covered  up  by  drift  deposits  (denominated  canga),  it  i-  extraordinarily 
difficult  to  form  a  correct  notion  of  the  lie  of  the  primary  deposits.  The 
Itabirites  form  a  long  range  of  hill-,  sparsely  clothed  with  vegetation,  rising 
3,000  feet  or  so  above  the  plateaux  of  Minas  Geraes.  The  footwall  oi  the 
main    ore-deposits   consists   of  quartzitea,   and   the   hanging  wall  of  sericitic 
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schists.  The  quartzites  in  part  carry  manganese-ores,  and  are  the  original 
matrix  of  the  gold  which  was  at  one  time  worked  in  important  alluvial 
deposits.  Indeed,  gold  was  at  one  time  sought  for  in  the  itabirites  themselves, 
and  the  jacutinga  or  ferricupriferous  decomposition-product  of  these  is  said 
to  have  been  also  largely  auriferous. 

The  itabirite  occurs  di  a-^  hard  rock  with  a  comparatively  small  propor- 
tion of  iron;  (2)  as  a  friable,  shaly,  and  (at  the  underground  water-level) 
spongy  substance,  containing  medium  to  high  percentages  of  iron;  and  (3)  as 
a  very  rich  to  nearly-pure  haematite,  varying  from  brittleness  to  toughness  in 
textiire,  in  the  covering  canga.  The  typical  "textbook  "  itabirite  consists  of 
thin  alternating  layers  of  granular  quartz  and  ferruginous  mica,  very  hard 
and  tough,  containing  on  the  average  30  per  cent,  of  iron.  The  friable  material 
contains  often  more  than  65  per  cent,  of  iron,  and  is  frequently  of  such  loose 
texture  that  it  can  be  worked  away  with  a  shovel.  The  amount  of  ore  of  this 
character  in  sight  is  expressed  in  millions  of  tons,  and  that  of  ore  containing 
about  50  per  cent,  of  iron  is  beyond  all  measurement.  In  fact,  the  first 
impressions  of  the  traveller  who  visits  these  regions  are  even  more  over- 
whelming than  those  experienced  by  the  observer  who  sees  for  the  first  time  the 
Bilbao  or  the  Gellivaara  and  Kiirunavaara  deposits.  The  tropical  forests 
generally  characteristic  of  these  latitudes  in  Brazil  cannot  grow  here,  and  it 
is  but  a  scanty  vegetation  that  screens  the  ore-deposits  from  the  prospect' ■•  - 
covetous  eye. 

The  percentage  of  phosphorus  is  only  small  enough  in  the  very  richest  ores 
(70  per  cent,  of  iron)  not  to  be  injurious  in  the  Bessemer  process;  while  in  the 
poorer  ores  the  percentage  of  phosphorus  is  not  high  enough  to  be  of  especial 
use  in  the  basic  process.  It  has  been  ascertained  that  the  phosphorus 
''enrichment"  is  especially  characteristic  of  the  rock-fissures  that  are  infilled 
with  ochre. 

As  working  is  likely  to  be  cheap,  a  great  export  trade  in  those  ores  that 
contain  over  60  per  cent,  of  iron  may  be  looked  for  so  soon  as  the  Brazilian 
railways  "rise  to  the  situation,"  and  also  so  soon  as  the  Brazilian  harbours 
are  equipped  with  modern  loading  arrangements.  At  present,  this  cannot 
be  said,  for  the  export  of  manganese  is  being  checked  by  the  lack  of  these 
necessary  facilities. 

Concessions  have  been  freely  granted  by  the  Brazilian  Government,  and 
the  enterprising  citizens  of  the  United  States  are  preparing  to  take  advantage 
of  them.  There  would  appear  to  lie  no  mining  code  in  force  at  present  in 
Brazil,  the  minerals  being  simply  regarded  as  the  property  of  the  surface- 
owner.  An  intimate  knowledge  of  the  people  and  the  country,  as  also  truly 
angelic  patience,  are  the  necessary  preliminaries  of  the  acquisition  of  mining 
rights.  It  is  hinted,  not  too  obscurely,  that  the  Brazilian  palm  needs 
plentiful  "greasing."  L.  L.  B. 


Galena-mining;  in  the  Reg-ion  of  Linares  and  La  Carolina. — By  G.  Braecke. 
Rev.  Univ.  Min.,  1912,  series  4,  vol.  xxxvii.,  pages  243-262. 

This  mining  region,  of  about  400  square  miles  in  extent,  is  bounded  on 
the  north  by  the  Sierra  Morena,  on  the  south  by  the  Guadalquivir,  on  the  east 
by  the  Madrid  and  Seville  Railway,  and  on  the  west  by  the  Rios  Pinto  and 
Rumblar.  The  town  of  La  Carolina  is  connected  with  Linares,  13^  miles  to  the 
south  of  it.  by  a  light  railway,  which  has  given  an  impetus  to  mining:  and 
generally  communications  are  easy.  Labour  is  relatively  cheap  and  mining 
plant  can  be  obtained  in  the  locality. 
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While  Linares  represents  an  industry  thai  was  formerly  prosperous  bul 
is  now  decadent,  though  still  Leaving  something  to  be  won,  La  Carolina  U 
.1  fresh  field,  holding  ou1  greal  prospects  and  caj  able  of  immens  -  development, 
provided,  however,  thai  the  workin  I  ou1  judiciously  and  economically. 

Both  districts  were  worked  long  before  the  Roman  epoch;  and  Hannibal's 
wife,  born  al  Beocia,  now  Baeza,  ;i  little  to  i  hi-  south  of  Linares,  broughl  to 
her  husband,  as  dowry.  ;i  lead  and  native  Bilver  mine,  Btill  known  as  Los 
Palazuelos. 

Linare  . 

A  plateau  of  granite,  to  the  north  of  this  town,  sometimes  cropping  out, 
but  generally  overlain  by  a  thin  bed  of  Triassic  red  sandstone,  forming 
,i  good  building-material,  contains  the  most  important  galena-lodes  of  this 
district.  Ancient  working's,  thai  extend  over  an  area  8  to  10  miles  long-  by 
5  to  6  miles  wide,  leave  evidence  of  great  mining  activity  and  judgment. 
Indeed,  it  is  still  considered  in  the  district  that  a  concession  in  which  there 
may  be  old  Roman  workings  offers  on  thai  very  account  a  great  chance  of 
success.  Although  the  Linares  district  has  passed  the  zenith  of  its  develop- 
ment, mines  may  still  be  found  that  can  be  worked  to  a  profit;  but  newcomers 
must  exercise  greal  care  in  making  arrangements  for  Lease  oi  purchase. 

La  Carolina. 

Here  the  dominant  rock  is  Cambrian  schist — soft,  fissile,  and  dipping 
slightly  but  regularly  southwards — extending  from  east  to  west,  and  in  it 
many  mine  are  situated  ;  while  those  of  El  Contenillo  and  Los  Curas,  of  great 
importance,  are  located  iii  the  Silurian  shale  more  to  the  north.  On  the 
north-east,  mines  like  those  of  San  Fernando  and  Ojo  Vecino,  where  working 
is  now  carried  to  the  depth  of  1,312  feet,  win  lode-  which,  beginning  in  the 
Cambrian  schist,  have  continued  into  the  granite  without  change  of  dip, 
bearing,  or  metallization.  All  this  district  contains  a  great  many  veins  of 
massive  galena,  that  of  the  Lentenillo  having  an  average  thickness  of  more 
than  3  feet. 

Explorers  must  uot  be  discouraged  by  sterility  of  the  outcrops,  because  as  a 
rule  metallization  ouly  begins  at  depths  of  about  400  feet.  Indeed,  the 
winkings  of  many  mines  have  afforded  conclusive  proof  that  the  lodes  continue 
in  the  same  direction  for  a  few  miles  without  being  interrupted  by  any 
considerable  fault.  There  is  less  trouble  with  underground  water  than  in  the 
Linares  district,  while  the  advance  is  more  rapid  and  less  costly.  As  the  lodes 
yield  a  large  proportion  of  pure  and  compact  galena,  surrounded  by  a  light 
gangue,  washing  the  ore  is  easily  effected  by  hand-screens,  currently  affording 
a  78-per  cent,  product.  J.  W.  P. 

Borate-of-Lime   Working:   in   Asia   Minor. — By  M.   Cottlbeaux.      Ann.  Mines 
Paris,  1912,  series  11,  vol.  ii.,  pages  294-345. 

Calcium  borate  is  now  produced  in  Asia  Minor  to  the  amount  of  12,000  to 
13,000  tons  yearly,  about  one-third  of  the  world's  consumption.  The  deposits 
already  proved  are  situated  in  the  Province  of  Brussa,  being  43i  miles 
(7o  kilometres)  from  the  shipping  port  of  Pandemia,  on  the  Sea  of  Marmora. 
Communication  is  at  present  by  road;  but  a  railway  i-  shortly  to  tie  opened. 
The  ore.  called  pandermite,  contain-  50  per  cent,  of  boric  acid,  which  i- 
increased  to  55'85  per  cent,  by  calcination.  Working  is  entirely  underground, 
stalls  being  driven  so  as  to  leave  pillars  of  dimensions  varying  with  the  rich- 
of  the  ore,  and  the  pillars  are  worked  out,  while  the  spaces  arc  packed; 
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but  pillars  with  insufficient  content  are  left  in  for  support.  The  ore  is  roughly 
picked  underground,  sterile  rock  being  used  to  gob  the  workings.  The  price 
of  borax  is  now  about  £17  (400  to  450  francs)  per  ton.  J.  W.  P. 

The  Rock-salt  and   Potassic-salt  Deposits  of  Upper  Alsace  and  Baden. — 

By  E.  Haebobt.    Zeitschr.  f.  prakt.  GeoL,  1013,  vol.  xxi.,  pages  189-98. 

Preceded  by  an  elaborate  bibliography,  this  memoir  deals  mainly  with  the 
origin  of  the  Tertiary  saline  deposit?  of  the  above-mentioned  provinces,  and 
controverts  the  explanation  advanced  by  Dr.  B.  Forster.  The  deposits 
admittedly  belong  to  the  lower  portion  of  the  Middle  Oligocene;  they  consist 
of  an  alternation  of  thin  layers  of  pure  salt  with  layers  of  clay  and  marl. 
The  thickest  beds  of  salt  range  from  33  to  52$  feet,  but  even  so  there  are 
thin  partings  of  marl  within  these.  In  sum,  out  of  the  entire  thickness  of  the 
saliferous  series,  about  a  third  to  a  half  consists  of  salt,  the  remainder  being 
marl,  clay,  or  anhydrite.  Two  beds  of  potassic  salt  are  recognized,  the  main 
deposit  averaging  11 J  feet  in  thickness.  The  rock-salt  is  mostly  coarse-grained, 
white  to  yellowish;  while  the  -ylvine,  as  a  rule  finely  granular,  is  deep  red 
in  colour.     Anhydrite  is  dispersed  throughout   the  deposit   in   small  crystals. 

Over  a  hundred  borings  have  been  put  down  in  Upper  Alsace,  and  have 
practically  determined  the  limits  of  the  salt-field  in  that  province,  though 
in  Baden  but  few  borings  have  been  successful  as  yet.  Although  the  amount 
of  salt  in  sight  in  the  region  here  dealt  with  would  suffice  to  cope  with  the 
present  consumption  for  several  centuries,  it  is  but  an  eighth  of  the  far  older 
(Permian)  salt-mass  of  the  Elm  syncline  in  Brunswick.  It  seems  quite 
possible  that  the  saliferous  deposits  of  Upper  Alsace  are  of  secondary  origin, 
being  derived  in  fact  from  the  Permian  (Zechstein)  deposits;  and  their  chemical 
composition,  among  other  attendant  circumstances,  confirms  this  hypothesis. 

The  apparent  connexion  between  the  petroliferous  and  the  saliferous 
deposits  of  Upper  Alsace  is  dwelt  upon,  and  the  question  whether  the 
former  are  primary  or  secondary  is  discussed  at  length,  the  author  deciding 
(apparently  with  some  reluctance)  that  the  petroleum-deposits  must  be 
regarded  as  primary.  L.  L.  B. 


Salt-deposits  at    Kalusz,    Eastern   Galicia. — By   J.    Xiedzwiedzki.      CEsterr. 
Zeitschr.  f.  Berg-  u.  Hilttenwes.,  1912,  vol.  lx.,  page  411. 

These  vast  deposits  are  found  in  hills  lying  between  two  tributaries  of  the 
Dniester,  and  stretch  along  the  southern  slope  of  the  Carpathians,  from 
Kalusz  to  the  above-mentioned  river.  The  main  shaft  is  964  feet  (294  metres) 
above  sea-level.  Below  this  are  four  superimposed  levels,  the  lowest  being  450 
feet  below  the  main  shaft.  The  mines  run  north  and  south,  and  are  three- 
quarters  of  a  mile  (1,220  metres)  long  and  1,300  feet  wide.  The  formation 
consists  of  marly  limestone,  gypsum,  sterile  clay,  and  finally  the  salt-bearing 
strata.  These  consist  mainly  of  saliferous  clay.  410  feet  thick,  containing  40  to 
60  per  cent,  of  salt,  with  some  admixture  of  potassium  salt,  interposed  with 
pockets  of  pure  salt,  and  strata  of  impure  tine  grained  rock-salt.  Nodules 
of  anhydrite  are  found  here,  together  with  a  considerable  quantity  of  kainite 
and  sylvine.  The  writer  think-,  that  there  must  be  119,000  tons,  or  about  20 
per  cent,  of  raw  potassium  chloride,  worth  working.  In  places  the  salt  is  so 
pure,  that  it  can  be  ground  and  used  in  its  native  condition.  It  appears 
probable  that  this  great  bed  of  salt  was  originally  deposited  in  an  isolated 
arm  of  the  sea.  E.  M.  D. 
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The  Kaciyka  Salt-mines,   Bukovina.      By  •!     \  n.h/.wn.i>/.Ki .      Hull     I  n  I  rrrmt 

lead,  Set.  Cracovie,  L913,  No.  2k,  pages  65-75 

The  k.ii izyka  saliferoue  depoeil  is  the  south-easternmost  of  the  long  series 
of  productive  salt-mines  which  may  !«■  regarded  as  starting  .it  Prsemyel,  in 
Central  Galicia,  at  the  north-eastern  base  ol  the  Carpathians.  The  Emperor- 
I  ei  dinand  shafl  of  I  be  mine  goes  down  to  a  dept  h  of  295  feei  below  I  be  surface, 
which  is  .it  L,392  feei  or  more  above  sea-level.  The  workings  disclose  a  mass 
ut  rock-sail  of  fairly  uniform,  coarsely  granular  texture.  W  is  about  525 
feel  thick,  dips  :$o  to  35  degrees  south-westwards,  and  Btrikee  generally  south- 
westwards .  Grey  clays  and  shales  are  conformably  interbedded  with  the  salt- 
deposits  and  overlie  and  underlie  them.  In  the  underlying  clays  thin  venules 
ut  gypsum  bave  been  traced,  but  do  fossils  have  as  yel  been  found  in  the 
district.  Reason-  are  adduced  tor  correlating  these  strata  with  the  well-known 
Menilitic  Shale  Series  of  Oligoceiie  age,  which  is  so  characteristic  of  the  entire 
Carpathian  belt  in  Eastern  (ialieia;  but  the  salt-dejm-it  itself  is  probably 
Lower  Miocene. 

A  description  is  given  of  two  thermal  springs  which  are  connected  with 
the  above-mentioned  deposits.  L.  L.  B. 


Earthquakes,  Strains,  and  Stresses  in   Relation  to  Colliery  Explosions. — 
By  P.   Napier  Denison.     Trims.  Can.  Min.  Inst.,  1912,  vol.  xv.,  pages 

---'-287. 

The  author  presents  the  results  of  personal  investigations  into  the  question 
of  the  relationship  between  earthquakes  and  colliery  explosions.  He  points 
out  that,  of  thirty  explosions  occurring  in  Great  Britain  and  four  in  other  parts 
of  Europe  between  January.  1899,  and  December.  1911,  26  per  cent,  occurred 
on  the  day  of  the  earthquake.  29  per  cent,  on  the  day  after  and  12  per  cent, 
on  the  day  before;  that  is,  67  per  cent,  of  these  explosions  occurred  either 
on  or  within  twenty-four  hours  of  the  day  upon  which  the  earthquake  was 
recorded  on  his  instrument  at  Victoria  (British  Columbia).  Of  126  colliery 
explosions  which  have  occurred  in  North  America  between  January,  1900,  and 
December,  1911,  22  per  cent,  occurred  on  the  day  of  the  recorded  earthquake,  16 
per  cent,  on  the  day  after,  and  8  per  cent,  on  the  day  before;  that  is,  46  per 
cent,  occurred  either  on  or  within  twenty-four  hours  of  the  day  of  the  tremor. 
The  author  points  out  that,  although  his  list  is  doubtless  incomplete,  and  only 
includes  those  where  five  or  more  lives  were  lost,  the  figures  given  certainly 
point  to  some  connexion  between  earthquakes  and  colliery  explosions. 

The  writer  has  kept  a  constant  record  of  the  daily  movements  of  the 
Victoria  (British  Columbia)  seismograph,  or  horizontal  pendulum,  from  1889 
to  the  present  time.  These  movement-  have  been  reduced  to  mean  monthly 
values,  and  a  curve  for  the  latter  clearly  demonstrates  the  presence  of  a 
decided  easterly  -winy,  reaching  its  maximum  in  midsummer,  and  a  westerly 
movement,  with  a  maximum  in  midwinter.  After  grouping  the  160  explosions 
mentioned  as  occurring  in  Great  Britain  and  North  America,  it  is  found  that 
when  they  are  studied  in  conjunction  with  the  monthly  pendulum  curve. 
the  explosions  chiefly  occurred  near  the  months  when  the  pendulum  reached 
it.-  extreme  easterly  or  westerly  -wing. 

From  the  appearance  oi   the  curve,  the  writer  suggests  the  presence  of  a 

five  to  six-year  cycle,  and  it  this  should  prove  correct,  he  states  that  the  j 

1913  will  be  a  minimum  year,  whilst    1915  or  1916  will  be  a  maximum  year  for 

colliery  explosions.     During  these  critical  periods  of  maximum  earth-unrest,  it 

-    possible    that    movements    of   the    strata,    though    small    and    slow    in 
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action,  may  be  sufficient  to  permit  of  the  abnormal  escape  of  gaa  into  the 
mine.  This  gas,  if  not  detected  in  time,  only  awaits  the  far  too  numerous 
forms  of  ignition  to  bring  about  au  explosion,  and,  if  aided  by  dust,  may 
cause  a  far-reaching  catastrophe.  A.  P.  A.  S. 


MINING      TECHNOLOGY. 

Intensive  Working:  of  Gold-  and  Diamond-mines. — By  Maurice  Bertrand. 
Rev.  Univ.  Mines,  1911,  vol.  xxxiv.,  pages  150-203  and  297-322. 

Sent  by  the  Union  Miniere  du  Haut  Katanga  to  visit  and  report  upon 
South-African  mines  that  have  special  interest  on  account  of  their  great  pro- 
duction or  low  cost  of  working,  the  author  observes  that  Band  gold-mines 
work  to  a  profit  ores  containing  less  than  \  ounce  to  the  ton,  while  the  Premier 
Diamond  Mine  only  gets  a  third  of  a  carat  out  of  a  ton  of  "blue  ground." 
These  results  are  due  to  powerful  and  improved  plant,  the  large  tonnages 
extracted,  and  excellent  yield  of  the  labour  employed,  thanks  to  a  system  of 
progressive  premiums. 

Robinson  Deep  Gold  Mine. — This  mine,  one  of  the  most  important  and  best 
organized  in  the  Band,  works  the  beds  of  auriferous  conglomerate,  comprising 
also  quartz  and  sandstone,  overlying  argillaceous  shales  and  quartzites;  but 
the  quartzite  pebbles  are  sterile,  and  it  is  only  in  the  siliceous  cement  of  the 
conglomerate  that  gold  is  found,  being  present  in  the  form  of  microscopic- 
crystals  or  crystalline  aggregates.  The  Main  Beef  leader,  1  to  3J  feet 
thick,  and  the  South  Beef,  that  are  now  worked,  dip  about  35  degrees,  and 
are  divided  into  100-foot  stages,  while  at  each  level  a  horizontal  heading  starts 
from  the  inclined  shaft  which  has  been  sunk  in  the  bed.  The  ore  is  got  by  the 
method  of  leaving  in  pillars,  and  the  working  is  limited  to  the  thickness 
of  the  seam;  but  in  the  Main  Beef  leader  a  quartzite  parting  is  also  taken  out, 
making  a  total  thickness  of  3J  to  4J  feet. 

The  got  ore  slips  along  the  floor,  and  is  receiveu  in  hoppers,  which  deliver 
it  into  "skips,"  or  tubs,  on  the  road  at  a  lower  level.  Those  parts  of  the 
conglomerate  that  contain  less  than  4£  dwts.  to  the  ton,  regarded  as  sterile, 
are,  so  far  as  may  be  possible,  reserved  for  the  pillars  to  be  left  in.  Gobbing  is 
but  little  practised;  but  successful  trials  have  been  made  with  water-borne 
packing  in  the  working  out  of  pillars.  The  shot-holes  are  bored  by  rock-drills 
with  compressed  air,  or  by  hand  with  chisel  and  a  4-pound  hammer.  The 
natives  are  paid  Jd.  for  each  inch,  but  nothing  if  less  than  30  inches  be  bored 
in  a  day;  while  they  are  lodged  and  boarded,  and  premiums  are  given  for 
progressively  greater  depths.  The  explosive  is  a  gelatine  with  a  high  pro- 
portion of  nitro-glyceriue,  and  is  fired  by  detonator. 

Premier  Diamond  Mine. — This  vast  quarry,  one  of  the  largest  opencast 
workings  in  the  world,  is  served  by  endless-wire  ropes,  which  lead  "  blue 
ground"  from  the  bottom  to  "gears,"  that  reduce  30,000  tons  of  rock  to  a 
handful  of  stones  in  a  few  hours.  Nine  bore-holes  have  been  put  down,  some  of 
them  to  nearly  1,000  feet ;  and  the  diamonds  found  in  the  cores  give  great 
encouragement.  From  the  first  finds  in  1902  to  near  the  end  of  1909  about 
9,000,000  carats,  or  1-854  tons,  had  been  won.  As  yet  only  two  50-foot  steps 
have  been  worked ;  but  it  is  thought  that  open  working  may  be  continued  to  a 
depth  of  about  1,400  feet.  The  step,  almost  vertical,  is  bored  into,  over  its 
whole  height,  to  a  depth  varying  from  8  to  16  feet,  exclusively  with  long  bars^ 
which  are  also  used  for  subdividing  the  blocks,  by  two  "  boy-  "  for  each  hole  : 
the  "  boys  "  are  paid  3d.  per  foot,  while  a  white  ganger  directs  the  placing  of 
holes,  charges  them,  and  fires  the  shot-.  J.  W.  P. 
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Coal-mining   in   the    Ro.sitr    District.      By    Ki>     I'am  /      ZeitiChr.   j. 

Berg    u    Uuttenwes.,  L912,  vol.  lx.,  page  35. 

The  working  ol  several  oi  the  pita  in  tin-  important  mining  centre  is 
described  in  detail.  One  mine,  1,154  feel  (352  metres)  above  sea-level,  and 
l  ep,  has  been  worked  Bince  L856.  It  contains  three 
workable  seams,  the  mosl  important  oi  which  i-  l'I',  feel  thick.  The  coal  i- 
go1  "lit  both  by  pillar-and-stall  and  by  longwall  and  shortwall  work.  H  is 
hauled  in  trucks,  and  also  sent  on  by  conveying  belts  driven  by  compressed 
air.  Ventilation  is  by  means  ol  Capell  and  Guibal  fans.  At  another  pil  tin- 
coal  is  got  oul  in  two  stages,  by  longwall  and  shortwall  work,  the  lower  bank 
being  firsl  removed.  This  pii  and  another  are  served  by  300-  and  200-horse- 
power  winding-engines,  and  steam  is  furnished  by  seven  Cornish  and  one 
Fah'bairn  boiler,  and  >ix  bouilleurs.  The  ci  il  is  sorted  al  the  mine  by  a  Baum 
washer. 

The  coal-dust,  which  is  present  in  large  quantities,  is  kepi  down  by  water- 
spraying,  18,000  feel  of  pipes  being  required.  Notwithstanding  these  pre- 
cautions, there  have  been  five  mine  tires  within  the  lasl  ten  year-,  due  to  the 
coal-dust.  'There  i-  a  rescue-station  above  ground,  with  a  Btaff  of  fourteen 
♦  rained  men.  In  a  cross-cut  L'.tii'n  feet  (800  metres)  from  the  pit-bottom  is  a 
safety  chamber,  56  feel  long  by  (i  feel  in  width,  fitted  up  with  compressed-air 
tubes,  cutting  tools,  and  a  hermetically-sealed  store  ol  food  and  water. 

Further  particulars  are  given  by  the  mine  manager,  who  states  that,  as 
the  mines  are  to  a  certain  extent  dangerous,  ventilation  in  the  working-places 
is  carefully  watched.  The  official  regulations  require  the  provision  of  70 
cubic  feet  ^2  cubic  metres)  of  fresh  air  per  man  per  minute,  or  35  cubic  feet 
per  ton  of  coal  raised  per  24  hours.  The  work  ol  the  men  at  the  rescue-station 
eonsi-t-  not  only  in  -incoming  the  miners  in  case  of  accident,  but  also  in 
repairing  the  walls  in  dangerous  place-,  and  in  part-  of  the  mine-  walled  off 
through  ri>k  oi  lire.  One  man  thus  employed  was  able  to  work  uninterrupti 
for  75  minutes  in  various  postures,  lying  down,  kneeling,  etc.,  without 
difficulty.  An  important  point  is  that  the  men  using  the  breathing-apparatus 
accustom  themselves  to  breathe  for  a  few  minutes  in  fresh  air  before  going 
into  the  danger  zone.  This  is  the  chief  rescue— tat  ion.  and  serves  the  whole 
district.  The  men  are  paid  according  to  the  time  that  they  practise  with  the 
apparatus:  lOd.  (1  krone)  for  an  hour's  work,  1-.  8d.  (2  kronen)  for  1\  hours, 
etc.  All  are  medically  examined  within  18  hours  alter  coming  up.  During  the 
last  ten  years  the  death-rate  has  been  five  per  thousand. 

A  coking  plant  with  recovery  of  bye-products  was  added  in  1907  to  serve 
these  important  mine-.  The  coal  from  the  pits  yielded  78  per  cent,  of  coke,  and 
the  time  required  for  coking  was  30  to  35  hours.  The  transport  of  the  coal 
to  the  oven-,  and  thence  by  an  elevator  to  the  cooling-towers,  and  the  tar- 
separators  and  ammonia-washers,  is  effected  by  electrically-driven  engines. 
There  are  thirty-five  regenerative  oven-,  each  having  a  capacity  oi  8  ' 
(80  quintals).  The  gas  generated  has  a  heating  value  of  537  to  560  British 
thermal  unit-  per  cubic  foot  ;  from  40  to  45  per  cent,  is  used  to  heat  the  ovens, 
and  the  remainder  is  fired  under  the  boilers.  For  every  pound  of  dry  coal 
fed  into  the  ovens  0"6  pound  of  steam  at  a  pressure  of  140  pounds  per  square 
inch  is  obtained.  The  production  of  gas  is  at  the  rate  of  li  cubic  feet  per 
pound  of  dial.  Sixty-nine  men  are  employed  in  the  work,  working  10-hour 
shifts.  E.  M.  D. 
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Modern    Methods    of    Utilizing:    Small    Coal    and    Slack. — By    T.    Moehrle. 
CEstcrr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  340. 

In  the  modern  methods  of  utilizing  the  slack  and  small  coal  from  the 
screens,  it  is  necessary  to  convert  it  into  fuel  at  the  pit-month,  as,  after 
washing,  it  contains  too  much  water  to  transport.  The  problem  stated  by 
the  writer  is  how  to  employ  the  heat  units  in  the  slack  to  the  best  advantage 
by  combustion  under  boilers.  The  usual  system  is  to  carry  off  the  water  and 
slack  to  settling-ponds,  either  stepped  or  connected  with  each  other  by  sieve- 
plates.  In  another  arrangement  the  slime  and  water  are  admitted  to  a  vat, 
and,  as  soon  as  the  heavier  coal  has  settled  at  the  bottom,  the  water  is 
run  into  a  second  vat,  and  the  coal  left  behind  is  recovered.  The  disadvantages 
■of  these  methods  are  that  they  require  much  space,  aud  are  difficult  to  carry 
out  in  winter,  owing  to  the  low  temperature.  The  slimes  contain  from  50 
to  60  per  cent,  of  water. 

The  coal  thus  recovered  is  sometimes  carried  off  on  a  travelling  dredger,  or 
•discharged  on  to  a  truck  running  the  length  of  the  settling-vats.  In  the 
Wolf-Waldenberg  system,  an  elevator  with  a  movable  bottom,  from  which  the 
contents  are  easily  discharged,  is  substituted  for  an  elevator  of  the  usual  type, 
which  is  apt  to  become  clogged,  owing  to  the  greasy  and  caking  condition  of 
the  coal.  The  bottom  is  kept  clean  by  a  moving  scraper,  but  the  machine 
is  costly.  In  the  pneumatic  Schubert  patent,  the  slimes  are  contained  in  a 
cylindrical  vessel  placed  between  an  air-pump  and  a  suction-pipe,  and  the 
cylinder  is  alternately  exhausted  and  filled  by  means  of  the  vacuum  thus 
formed.  In  another  arrangement  compressed  air  only  is  used,  and  no  suction; 
"but  these  systems  deal  only  with  the  wet  slack,  and  do  not  dry  it.  In  a  new 
method  the  washed  slack  is  treated  in  an  air-cylinder  fitted  with  an  agitator. 
The  water  is  first  mechanically  separated  from  the  coal,  and  the  latter  then 
forced  by  a  compressor  into  a  series  of  box-presses  or  moulds.  The  slime 
contains  about  25  per  cent,  of  water,  which  is  extracted  in  the  presses, 
and  is  quite  clear  when  discharged.  The  finished  product  in  the  form  of 
briquettes,  is  emptied  into  trucks,  and  is  ready  for  use  as  fuel.  This  system 
has   been    satisfactorily   worked    at    a    mine    at    Weisstein.  Elsewhere    the 

briquettes  are  raised  by  an  elevator,  and  delivered  on  to  a  travelling  belt.  A 
firm  at  Hamburg  convey  the  slack  and  slimes  through  troughs  along  a  small 
electrically-driven  aerial  railway.  With  modern  mechanical  stokers,  the  slack, 
after  this  treatment,  can  be  continuously  fed  to  the  boilers,  provided  that  the 
grates  on  which  it  is  burnt  are  suited  to  it.  E.  M.  D. 


Experiments   and    Improvements    in    Mining:   Work    in    Prussia    in    1912. — • 

[Official.]     Zeitschr.   f.   Berg-,   Hiitt.-  U.  Salinenwes.,  1913,  vol.   lxi., 
pages  146-210. 

Safety-hook. — Among  improvements,  mention  may  be  made  of  a  safety- 
hook  for  the  kibble  used  in  sinkings.  A  wrought  iron  sleeve-like  end-piece  for 
the  winding-rope  is  made  with  a  conical  hole.  The  end  of  the  rope  is  inserted 
and  the  wires  doubled  back  on  themselves,  so  as  to  form  a  thick  end  tapering 
back  to  rope  thickness,  thus  filling  the  conical  hole  aforesaid.  The  lower  end 
of  the  end-piece  has  a  pair  of  projections,  one  at  each  side,  through  one  of 
which  the  longer  leg  of  the  hook  is  screwed  and  secured  above  by  a  safety-nut. 
The  short  leg  of  the  hook  is  made  with  a  conical  point  over  which  a  bar  let 
down  from  above  through  the  other  projection  of  the  end-sleeve  of  the  rope  is 
made  to  fit.  The  bar  is  secured  in  the  projection  against  lifting  by  a  spring 
arrangement. 
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Compr  ■  /  Air  has  been  used  w.  i  1 1 1  success  in  sinkings  down  to  depths  oi 
1-:  feel  (57  metres),  as  foi  ins!  mce  in  Shaft  111.  of  t  li-  Gewerkschafi  Diesgardt 
II.  in  the  Duisburg  district,  in  boring  through  strata  containing  large 
quantities  of  water.  Tin-  pressure  ranged  up  to  ■'•  atmospheres.  It  was  found, 
however,  thai  pressures  of  more  than  l  atmosphere  were  detrimental  to> 
bodily  health  and  produced  headaches,  pains,  and  swellings  "t  the  joints, 
singing  in  tbe  ears,  etc.  Two  workmen  died  ol  apoplexy  immediately  alter 
leaving  t  he  air-lock. 

Old  Wire  Ropes  aa  Partition*  in  air-shafts  have  '.ecu  applied  in  the 
Dechan  Pit  in  1 1 1 •  -  Saar  district.  The  ropes  do  uol  rot,  as  wooden  partitions 
would,  and  their  use  admits  of  a  clear  view  ol  the  whole  shaft  being  obtained 
from  the  cage.  The  ropes  G  inches  (15  centimetres)  thick-,  obtained  from  '>1<1 
winding-ropes,    are   <et    GJ    indies   (17    centimetres)    apart. 

Timbering  has  been  replaced  by  iron-bar  framing  in  the  Konig  Ludwig 
Pit  in  the  Ost-Recklinghausen  district.  Tlie  "door-frame"  arrangement  is 
formed  by  a  cross-piece  and  two  side-posts,  all  three  of  which  are  arched 
(upwards  and  outwards  respectively/,  in  order  the  better  to  resist  earth-pres- 
sure. Iron  or  wooden  longitudinal  pieces  are  worked  at  the  corners.  The 
arrangement  has  proved  very  satisfactory. 

Cap-holder. — In  the  Friedrichsthal  Pit  in  the  Saar  district  the  caps  of 
the  timbering  are  tixed  and  held  in  position  by  a  system  of  strong  hoop-irons, 
which  fit  round  the  uprights  and  form  ledges  at  tin'  sides  of  these.  The  ledge 
is  in  each  case  supported  by  an  iron  hinged  rod  which  turns  downwards, 
its  point  being  driven  into  the  upright.  Another  rod  hinges  upwards,  and  its 
end  is  driven  into  the  cap,  keeping  the  latter  in  place. 

This  appliance  can  be  easily-  removed,  and  the  caps  can  thus  be  recovered 
or  shifted  when  the  roof  has  been  gobbed  up.  It  has  been  calculated,  after 
2  years'  working,  that  a  saving  ot  about  £4  to  £4  5s.  (80  to  85  marksi  per 
metre  is  effected  as  compared  with  the  older  system  of  wooden  cap-supports. 

Fire  Prevention. — In  the  Gerhard  Pit,  in  the  Saar  district,  hot  places  were' 
discovered  in  the  coal,  that  were  due  to  earth-pressure  and  were  expected 
to  break  out  into  fire.  Holes  were  bored  3°4  inches  (1  metre)  deep,  and  water 
from  the  main  (20  atmospheres)  was  introduced  into  these  with  the  nozzle 
apparatus.  The  water  percolated  through  the  fissured  coal,  and  in  a  few  days- 
the  danger  was  over.  A.  R.  L. 


Reducing:  the   Volume   of  a    Feeder. — By   R.    Martinet.        Soc.    Intl.    Min., 
Comptes  Rendus  Mensuels,  1912,  pages  122-121. 

At  the  face  of  a  stall  that  was  being  driven  in  the  Montvicq  Colliery 
i  Department  of  the  Allier),  a  feeder  showed  itself  in  February,  1911,  which, 
after  several  variations  in  volume,  finally  remained  at  17G,000  gallons  (800 
kilolitres1)  per  24  hours.  Inasmuch  as  there  could  be  no  question  of  putting 
up  -toppings  to  arrest  the  flow,  and  it  would  have  cost  too  much  to  make 
cement  injections  by  bore-holes  from  the  surface,  the  plan  was  adopted  of 
building  a  7nass  of  masonry  from  floor  to  roof  of  the  seam,  while  leaving  in  it 
a  pipe  for  off-flow  of  the  water.  When  the  masonry  had  set,  a  10  per  cent. 
cement-wash  was  injected  through  the  pipe  by  a  boiler-testing  pump  for  ten 
days,  during  which  44  cwts.  of  cement  were  used,  when  the  feeder  became 
reduced  to  26,400  gallons  (120  kilolitres)  per  24  hours.  J.  W.  P. 
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Hydraulic  Stowing:  at  French  Collieries. — By  L.  Gamzon.     Soc.  Ind.  Min., 
Comptes  Rendus  Mensuels,  1912,  pages  124-142. 

The  first  French  collieries  to  employ  water-borne  stowage  were  Lens  and 
Bruay,  in  the  Pas-de-Calais ;  and  in  1909  it  was  decided  to  apply  the  system 
to  the  Saint-Eloi  Collieries,  in  the  Puy-de-D6me,  for  protecting  the  principal 
winding  shaft  and  preventing  subsidence  of  its  surface-works.  The  gob- 
material  consists  of  shale  and  sandstone,  containing  a  little  coal,  from  the 
workings;  refuse  from  screening  and  washing;  and  clay,  shale  and  sandstone 
from  the  gobbin  quarry,  all  of  which  are  passed  through  a  2-inch  gauge.  They 
aie  conveyed  by  transporter-bands  to  hopper-bins  of  large  capacity,  whence 
they  are  led,  by  a  transporter-band  delivering  130  cubic  yards  (100  cubic 
metres)  per  hour  to  the  mixing  hopper,  where  sufficient  water  is  added  to 
ensure  the  flow.  The  stowing  is  effected  in  layers,  horizontal  or  inclined,  a 
unit  of  void  requiring  106  unit  of  gobbing.  During  the  first  eleven  months 
of  1911  as  much  as  63,191  cubic  yards  (48,314  cubic  metres)  of  void  were 
packed.  J.  W.  P. 

Cement  Injection  for  Consolidating;  Rocks. — By  M.  de  Marillac.     Soc.  Ind. 
Min.,  Comptes  Rendus  Mensuels,  1912,  pages- 251-255. 

At  the  Trelys  Colliery,  in  the  department  of  Gard,  it  became  necessary 
to  drive  through  measures  that  had  become  much  dislocated  in  consequence 
of  a  violent  outburst  of  carbonic-acid  gas.  A  cement  stopping  was  put 
in,  behind  which  25  tons  of  cement  "  milk,"  or  wash,  composed  of  10  parts 
of  cement  to  15  of  water,  were  injected,  under  the  pressure  of  compressed 
air,  through  pipes  of  about  2  inches  (40  to  60  millimetres)  diameter,  flattened 
at  the  end,  and  drilled  with  small  holes.  A  fortnight  after  the  injection  the 
cement  had  set  sufficiently  to  permit  of  the  continuation  of  driving  without 
fear  of  a  fall  at  the  face.  J.  W.  P. 

Sinking  of  a  Shaft  at  Trifail,  Styria. — By  E.  Pietsch.     CEsterr.  Zeitschr.  f. 
Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  199. 

At  Trifail,  in  the  district  of  Cilli,  Styria,  where  there  are  large  deposits  of 
lignite,  it  was  desired  to  sink  a  new  shaft  from  the  surface  to  one  of  the  main 
levels,  at  a  considerable  incline.  The  shaft  was  required  to  bring  the  coal 
direct  from  the  workings  to  the  screening  plant  at  the  pit-mouth.  The  lignite 
in  these  mines,  not  being  hard,  is  worked  by  hand.  As  a  bore-hole  already 
existed  at  the  spot,  23J  inches  in  diameter,  it  was  used  to  send  down  the  stuff 
excavated  to  the  sump,  and  to  assist  ventilation. 

The  shaft,  13  feet  in  diameter,  was  sunk  in  three  sections,  and  each  section 
walled  with  brickwork  17|  inches  thick,  before  proceeding  to  the  next.  The 
total  length  of  this  inclined  shaft  was  511  feet  (156  metres).  The  work  of 
excavation  took  90  days,  of  walling  58  days.  The  average  rate  of  progress  was 
— sinking,  5£  feet  (1-73  metres)  and  walling,  8|  feet  (27  metres)  per  24  hours. 
Bricks  of  local  manufacture  were  used.  The  shaft  when  finished,  served  for 
haulage  on  the  funicular  system,  and  the  incline  being  steep,  no  winding- 
engine  was  used.  The  useful  load  was  utilized  in  the  brake.  To  secure  uni- 
formity of  work,  the  energy  was  absorbed  by  an  automatic  hydraulic  brake, 
and  a  pump  driven  from  the  shaft  of  the  winding-drum,  and  the  speed  so 
regulated  as  not  to  exceed  19£  feet  (6  metres)  per  second.  E.  M.  D. 
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Boring:  with   Loose   Grains   of   Hardened   Steel. — By  — .    M\KTU.       StK     I  fid. 

Mia  ,  Comptes  Bendus  MensueU,  1912,  pagee  256-200 

This  method,  tir^t  adopted  in  1908,  for  a  bore-hole  .it  Lure  in  the  Haute- 
S&one,   haa   -ince  been  employed   for  several    borings  of  5   inches    (9   to   14 

centimetres)  diameter,  with  B  mean  daily  advance  of  about  40  feet  i  --75  to 
15  6  metres).  As  in  diamond  boring,  an  annular  groove  is  worn  in  the  rock, 
leaving  a  central  core;  but  the  abrasion  is  effected  by  hardened  steel  grains 
0070  inch  (2  millimetres)  in  diameter  These  are  sent  down  with  the  injection 
water  into  a  slight  space  between  the  bottom  of  the  hole  and  the  end  of  a 
tube  attached  to  the  boring-rod,  which  is  made  to  revolve  rapidly,  fresh 
grains  being  added  from  time  to  time  for  replacing  those  that  are  worn  out.  A 
core  is  detached  by  being  broken  off  short  at  the  bottom,  as  in  the  diamond 
method,  but  this  is  effected  in  a  different  manner.  The  tube  is  raised  a  little, 
and  quartz-grains  are  sent  down,  which  become  jammed  lietween  the  core  and 
the  inside  of  the  tube:  this,  continuing  to  turn,  breaks  off  the  core,  so  that 
it  can  be  brought  up  with  the  tube.  J.  W,  P. 

Boring:  for  Oil  by  the  "  Wet"  System. — By  — .  Geohge.     Ziiisclir.  f.   Berg-, 
Hiitt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages  395-401. 

Premising  that  the  wet  system  represents  a  great  advance  in  during 
technology,  the  author  refers  to  the  case  of  boring  for  oil,  in  which  its  use  has 
in  many  districts  been  forbidden.  This  latter  measure  has,  however,  been 
challenged  from  several  quarters.  Experience  with  borings  for  oil  in  Hanover 
has  shown  that  the  inhibition  is  in  some  cases  justified,  but  not  in  all.  The 
cases  met  with  were  those  of  the  boring  of  oil-sandstone  strata  with  strong 
and  with  weak  pressures  of  gas  or  oil,  similar  borings  in  oil-sand  beds, 
borings  in  porous  oil-strata  where  consideration  had  to  be  extended  to 
neighbouring  bore-holes,  borings  of  dry  absorbent  beds,  and  borings  of  water- 
bearing strata.  The  general  results  went  to  show  that  in  oil-sand  and  in 
dry  but  absorbent  strata  either  the  dry  or  the  wet  system  may  be  used. 
The  wet  system  proved  entirely  unsuitable  for  oil-sandstone,  because  it 
damaged  the  oil-beds  and  made  judgment  of  the  borings  difficult.  Also,  in 
view  of  the  temporary  flooding  of  neighbouring  borings,  the  authorities 
could  not  in  all  cases  allow  the  process  to  be  applied.  Finally,  the  wet 
system  was  found  to  be  useless  in  working  through  water-bearing  strata, 
which  are  not  then  suitably  insulated  and  form  a  standing  menace  to  the 
oil-beds.  The  necessity  for  a  "  restriction  "  of  the  use  of  the  wet-boring 
system  is  considered  to  be  thoroughly  established.  A.  R.  L. 

Fall   of  a  Shaft   in  the   Bochima  Salt-works,   Galicia. — By   F.    Bartonnec. 
CEsterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  24v 

This  was  an  old  shaft,  1,300  feet  deep,  which  it  was  desired  to  enlarge 
and  line  with  masonry.  It  was  known  to  be  traversed  by  a  stratum  of 
quicksand,  through  which  sinking  must  be  carried;  but  experts  were  of 
opinion  that,  as  the  shaft  had  long  been  worked,  the  water  had  probably 
dried  out.  Unfortunately,  this  was  not  the  case.  Not  only  was  the  quicksand 
as  difficult  to  deal  with  as  before,  but  the  strata  had  dipped.  The  pressure 
became  so  great  that  it  was  necessary  to  reduce  the  diameter  of  the  shaft, 
and  ultimately  it  fell  in.  The  trouble  was  chiefly  caused  by  the  angle  of  the 
dip.  The  shaft  was  sunk  vertically,  and  part  had  already  reached  the  quick- 
sand zone  while  another  part  still  rested  on  firm  rock.  Fresh  attempts  are, 
however,  in  progress  to  overcome  the  difficulty.  E.  M.  D. 
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Creosoted    Timbers    for    Underground    Workings. — By    JOSEPH    WuiLLOT. 
Rev.  Univ.  Min.,  1911,  vol.  xxxiv.,  pages  323-329. 

The  author,  who  is  chief  engineer  of  the  Mariemont  and  Bascoup  Collieries, 
in  the  Centre  district  of  Belgium,  where  the  measures  have  far  less  resistance 
than  in  many  other  coal-basins,  so  that  it  can  not  profit  so  much  by  impreg- 
nated timbers,  is  nevertheless  determined  to  employ  them  whenever  possible. 

Creosoted  fir  timbers,  set  in  a  damp  portion  of  the  Sainte-Henriette  Pit, 
are  in  a  good  state  of  preservation  after  the  lapse  of  ten  to  eleven  years, 
whereas  unimpregnated  oak  timbers  have  been  twice  renewed  in  the  same 
period.  The  results  obtained,  therefore,  warrant  the  conclusion  that  a  fir 
timber  set  will  last  at  least  as  long  as  one  of  oak,  the  former  treated  and  the 
latter  not ;  while  in  a  dry  position,  if  oak  lasts  four  years,  fir  may  be  expected 
to  last  about  eight. 

The  fir  timbers  placed  in  1900  were  creosoted  throughout  their  mass,  while 
those  put  in  subsequently  have  only  been  impregnated  to  a  depth  of  lfV  to  lT9g 
inch  (3  to  4  centimetres).  The  outside  of  such  timbers,  set  in  1906,  is  still 
good :  but  the  heart  is  not  so  well  preserved.  The  cut  surfaces  of  timbers  that 
have  been  shortened  after  use  in  mine  workings  have  shown  signs  of  rapid 
attack  at  the  centre,  so  that  this  practice  should  be  avoided.  The  author 
is  not  alone  in  his  preference  of  creosote  as  the  protecting  agent.  He  has 
also  tried  creosyle ;  but  sufficient  time  has  not  yet  elapsed  to  permit  him  to 
pronounce  on  its  merits.  J.  W.  P. 


Methods  of  Measuring  Lengths  and  Distances  in  Mines. — By  F.  Kohleb. 
(Esterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  353. 

The  difficulties  of  measuring  areas  underground  are  much  greater  than 
those  above  ground.  The  light  is  bad,  and  the  ground  never  level  enough 
to  afford  a  straight  run.  The  measurement  of  polygons  and  their  sides 
affords,  in  the  writer's  opinion,  the  only  reliable  method.  These  can  be 
measured  either  directly  or  indirectly.  By  the  direct  method  the  points,  in 
large  mine  areas,  are  determined  in  the  roof,  and  transferred  to  the  thill  by 
a  plumb-line.  In  the  indirect  method,  the  vertical  angle  is  determined  with 
a  micrometer  screw,  and  calculations  are  made  from  it  as  a  basis.  Correct 
results,  however,  can  only  be  obtained  by  measuring  the  lengths  along  a  cord 
stretched  along  the  side  of  the  polygon.  The  cord  or  tape  should  be  composed 
as  to  36  per  cent,  of  nickel,  and  as  to  64  per  cent,  of  steel.  A  three-legged  strut 
with  an  inner  and  an  outer  tube  should  be  used,  and  a  scale  with  a  marker. 
A  theodolite  is  necessary  to  give  the  differences  of  level,  and  variations  in 
temperature  should  be  noted.  Allowance  must  lie  made  for  errors  due  to 
elasticity,  expansion,  and  deflection  of  the  cord,  to  temperature,  faults  in 
calculating  the  angle  of  inclination,  and  to  friction.  When  measuring  in 
winding  or  narrow  places,  the  strut  must  be  supplemented  by  a  plumb-line. 

E.M.D. 


The  Gauging  of  Mining  Tubs. — By  J.  Treptow.     (Esterr.  Zeitschr.  f.  Berg- 
u.  Hiittenwes.,  1912,  vol.  lx.,  page  346. 

The  writer  takes  great  exception  to  the  new  mining  regulations  issued 
by  the  Imperial  German  Government,  which  came  into  force  in  January,  1913. 
According  to  these,  all  mining  trucks,  including  those  already  in  use,  must  be 
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.<;ii>  dally  gauged.  In  miners'  trucks  and  tuba  nol  having  a  ca 
ponding  to  a  complete  multiple  <>t  11  gallons  (\  hectolitre),  the  contente  mual 
be  calculated  to  within  a  twentieth  part  oi  a  hectolitre,  the  permissible  limit 
of  erroi  being  one-fortieth  oi  the  volume.  The  capacity  of  all  trucks  mual  be 
stamped  on  a  certain  pari  of  them.  This  is  to  be  especially  enforced  where 
the  trucks  are  used  to  measure  t lie  daily  output  <>i  a  miner.  The  writer 
considers  that  these  regulations  lay  an  unnecessary  burden  on  tin-  mining 
industry.  In  the  large  Zwickau  mines  hundreds  oi  t  ui >~  are  already  in  use, 
each  one  of  which  must  be  gauged  afresh.  When  determining  miners'  w 
by  the  triuk-load,  it  is  important  to  note  that  if  the  trucks  buckle  through 
wear,  their  volumetric  capacity,  and  hence  the  statutory  output  of  tin-  miner, 
i-  diminished.  But,  in  the  writer's  opinion,  these  stringent  regulations  are  not 
accessary,  because  it  is  impossible  for  the  trucks  to  swell  through  wear,  and 
so  increase  the  miner's  work,  as  they  would  then  not  tit  into  the  cage-.  Hem  •• 
existing  conditions  are  not  altered  in  any  way  to  the  advantage  of  the  miner, 
but  merely  rendered  more  onerous  for  the  mining  authorities.  E.  M.  D. 


Aerial    Wire    Ropeway    erected    by    the    Orconera    Iron-ore    Company, — 
CEsterr.  Zeitschr.  j.  Berg-  u.  Hiittenwcs.,  1912,  vol.  lx.,  page  441. 

The  rich  iron-ore  deposits  at  Bilbao  in  the  North  of  Spain  have  been 
worked  for  many  year-.  At  first  the  iron-ore  was  quarried  direct  from  the 
rock,  but  of  late  it  has  been  found  desirable  to  treat  also  the  inferior  beds 
of  ore-bearing  earth,  from  which  the  iron  is  extracted  by  washing.  The 
Orconera  Iron-ore  Company  therefore  decided  to  set  up  modern  machinery, 
and  first  proposed  to  pump  the  water  from  the  sea  to  the  mines,  1,300  feet 
above  sea-level.  As  this  could  not  be  done,  it  was  resolved  to  bring  the 
excavated  stuff  (ore  and  earth)  to  the  sea,  and  install  the  washing  plant  at 
Povena,  close  to  the  shore.  Six  drums  were  set  up,  each  9J  feet  in  diameter, 
and  capable  of  dealing  with  375  tons  of  stuff  per  day.  To  transport  it  from 
the  mines  to  Povena  over  several  adjacent  properties,  wire-rope  traction 
was  supplied  by  Bleichert,  of  Leipzig,  consisting  of  two  parallel  ropes,  the 
weight  of  stuff  being  too  great  for  one  rope. 

As  the  company  had  no  landing  stage  at  Povena,  the  ore  after  washing  was 
despatched  along  a  second  branch  wire-rope  line  to  Pucheta,  half-way  lietween 
the  mines  and  Povena,  whence  it  was  conveyed  to  the  company's  landing- 
stage  at  the  mouth  of  the  Bilbao  river.  210  tons  of  excavated  stuff,  and  105 
tons  of  washed  ore  were  sent  per  hour  along  this  aerial  line  for  a  total  distance 
of  5  miles.  This  is  the  largest  output  yet  obtained  with  this  kind  of  rope- 
traction.  The  full  trucks  on  reaching  Povena  are  mechanically  emptied  into 
the  washers,  filled  with  the  washed  ore  from  an  endless  belt,  and  sent  on  to 
Pucheta;  here  they  are  automatically  uncoupled,  their  contents  emptied 
into  other  trucks  on  the  branch  wire-rope  line,  and  the  empty  trucks  run 
back  to  the  mines.  At  Gallarta,  a  mile  further  on,  they  are  finally  run  on 
to  the  railway-line  connecting  the  mines  with  the  sea-coast.  The  wire-rope  line 
is  worked  by  two  100-horsepower  Siemens  electric  engines.  The  trucks  act 
by  their  own  weight  as  brakes  on  the  rope,  and  gradients  of  as  much  as  41 
degrees  are  safely  surmounted.  The  work  was  begun  in  May,  1909,  and 
completed  in  November,  1910,  since  which  time  the  line  has  been  working 
satisfactorily.  E.  M.  D. 
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■Trials  with  an  Electrically-worked  "  Pick-Quick  "  Coal-cutter  at  the 
Viktoria  Pit,  Gerhard  Colliery,  Louisenthal. — By  Dr.  YVeise.  Zcitschr. 
j.  Berg-,  Hiitt.-  u.  Salinenwes.,  1012,  vol.  lx.,  pages  389-394. 

Referring  to  a  description  of  a  compressed-air  piek-cpuick  coal-cutter 
machine  contributed  by  him  to  the  above  journal  in  1911,  Dr.  Weise  gives  some 
supplementary  information  relating  to  an  application  of  electricity  to  a  similar 
machine.  The  machine  of  medium  size  (size  b)  experimented  with,  which  was 
supplied  by  Messrs.  Mavor  &  Coulson,  Limited,  of  Glasgow,  is  10  feet  84, 
inches  (3-26  metres)  long  by  1  loot  S  inches  C509  metre)  high  by  3  feet  9^  inches 
(115  metres)  broad  [in  transporting  condition  2  feet  8J  inches  ("0'822  metre) 
broad].  It  is  equipped  with  a  polyphase  motor  of  223  horsepower  for  a 
nominal  voltage  of  250  with  50  periods.  Its  weight  is  43  cwts.  1 217 
tonnen).  It  differs  from  the  compressed-air  machine  only  in  its  electric 
parts.  The  trials  were  made  in  a  seam  lying  at  a  considerable  angle,  in 
hard  coal,  which  in  ordinary  work  had  to  be  blasted.  The  general  conditions 
were  difficult,  and  interruptions  occurred  owing  to  breakages  of  the  sliding 
framework,  heating  of  parts,  fusing  of  safety-plugs,  and  minor  accidents 
-of  various  kinds.  The  cutter-bar  broke  soon  after  work  began  in  the  hard 
coal.  As  in  the  case  of  the  compressed-air  machine,  work  could  proceed  during 
about  half  the  time  of  trial.  About  2543  per  cent,  more  work  was  done  by 
•the  cutter  than  by  hand  work.  An  estimate  of  the  time  of  amortization 
of  the  electric  as  compared  with  the  compressed-air  machine,  based  on  the 
results  obtained,  showed  to  the  advantage  of  the  former  by  about  18'17 
•per  cent. 

The  total  actual  saving  of  the  electric  machine-work  over  hand-work 
was  2'2d.  (0"184  mark)  per  ton  of  coal  worked.  The  cost  of  working  with 
the  compressed-air  machine  had  been  about  the  same  as  that  of  hewing.  The 
trials  were  considered  to  show  that  th-e  machine  was  more  suitable  for  some- 
what softer  coal  and  a  good  roof.  The  larger  size  of  machine  (size  B)  would 
have  been  more  suitable  for  the  trial  conditions.  Disappointment  was  expressed 
at  the  many  interruptions  to  which  work  with  the  machine  was  subject. 

A.R.L. 

Wear  of  Wire  Ropes.--By  E.  Baticle.  Ann.  Ponts  et  Chaussees,  1912,  pages 
20-40. 

It  is  well  known  that  wire  ropes  subject  to  considerable  deformation  wear 
■out  rapidly ;  but  the  conditions  under  which  they  are  affected  by  the  strains 
are  not  sufficiently  explained.  A  portion,  at  any  rate,  of  the  wear  may  be 
attributed  to  the  hammer-hardening  (ecrouissage)  which  wire  ropes  undergo 
during  repeated  change  of  direction,  when  wound  up  on  drums  or  pulleys  and 
unwound  therefrom.  The  empirical  fornmlae  employed  for  calculation  do  not 
give  the  exact  value  of  the  supplementary  strains  imposed  on  ropes  by  their 
very  manufacture  or  by  their  winding  up,  and  do  not  permit  of  ascertaining 
whether  their  limit  of  elasticity  has  been  exceeded — a  matter  of  great  import- 
ance, however,  when  the  strains  are  variable. 

The  author  has  found  it  possible,  by  the  method  of  the  resistance  of 
materials,  to  determine  the  total  work  (travail)  of  the  most  strained  wires  in  a 
rope,  whether  wound  on  a  drum  of  known  radius,  or  subjected  to  a  concentrated 
load  giving  it  a  certain  curvature  not  known  beforehand.  This  comprises  the 
.direct  tensile  strain,  that  resulting  from  deflection  and  that  due  to  torsion, 
which  last  is  always  slight  in  a  well-made  rope.  The  work  of  the  wires' 
/deflection  is  due  to  two  causes:   (1)  the  "laying,"  or  making  up,  which  causes 
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a  strain,  often  considerable,  resulting  in  a  I"--  61  resistance,  and  (2  the 
curving  <>t  the  rope  when  wound  on  a  drum  or  pulley,  the  work  due  to  tin- 
last  cause  being  variable.  It.  as  generally  happens,  the  total  work  should 
exceed  the  limit  of  elasticity,  the  repeated  and  variable  work  due  to  incurva- 
tion mu8l  cause  a  rapid  hammer-hardening  oi  the  metal.  The  work  due  to 
manufacture  always  vane-  in  inverse  ratio  to  the  radius  of  individual  wi 
and  the  Bame  is  the  case  with  the  work  ol  incurvation  in  i<>|<--  wound  on  a 
pulley  of  known  diameter.     A  rope's  flexibility  i-  in  inverse  proportion  to  the 

ratlin-  of  each  wire  that  composes  it ,  and  al80  to  that  of  the  rope  ;  but  it  vai  ies 

with  the  method  of  manufacture,  and  is  generally  greater  in  a  rope  made  up 

era]  strands  than  in  one  formed  by  a  -ingle  Btrand.  J.  W.  1'. 


Strength  of  Kibble  Sling-bows. — Report  of  the  Halle  Section  of  the  Rope- 
riding  Committee.  Zeitschr.  f.  Bog-,  Hiitt-  u.  Salinenwes.,  lull',  vol. 
lx..  pages  430-434. 

A  death  caused  by  the  breaking  of  one  of  the  kibble  -ling-bows  in  the 
Breslau  district  led  to  an  investigation  into  the  effect  exercised  by  the  forms 
of  these  on  their  strengths.  The  prevailing  forms  are  the  semicircular  and 
the  roughly  triangular.  It  appeared  as  the  result  of  calculation  and 
experience  with  these  that  the  latter  was  the  stronger.  The  difference 
between  the  two  forms,  however,  was  not  so  great  that  the  prohibition  of 
the  semicircular  form  could  be  declared  desirable.  Ordinary  steel,  as  a  material 
for  the  bows,  is  not  considered  strong  enough.  It  is  proposed  that  the 
granting  of  permission  to  ride  with  the  kibble  be  made  dependent  on  the 
following  conditions: — (1)  That  ordinary  steel  be  avoided,  i2j  that  the  bow- 
be  forged  in  one  piece,  and  (3)  that  the  factor  of  safety  allowed  be  12  for 
the  semicircular  form  when  goods  are  dealt  with  and  15  for  the  transport  of 
men.  For  the  triangular  bow,  the  factors  may  be  10  for  goods  and  13  for  men. 
Similar  strength  requirements  are  suggested  for  the  parts  of  the  kibbles  to 
which  the  bows  are  attached.  A.  R.  L. 

Miners'  Acetylene  Lamp. — Report  by  the  Spanish  Fire-damp  Commission. 
Rev.  Xoire,  1912,  page  178. 

Results  of  the  committee's  tests  show  that,  with  a  good  carbide,  the 
Tomhelaine  lamp  can  give  a  3-candle  lighting  power  for  10  hours,  which  is  a 
great  advance  on  what  is  afforded  by  benzine  safety-lamps.  The  specimen  tested' 
weighs  3^  pounds  (1*6  kilogrammes)  empty,  and  4  pounds  (1'85  kilogrammes) 
charged.  Thus,  three  times  more  light  is  afforded  by  the  acetylene-lamp  than 
by  the  uubonneted  oil-lamps  at  the  Reunion  Mines,  with  60  per  cent,  in- 
crease of  weight,  and  with  only  35  per  cent,  increase,  as  compared  with  the 
bonneted  oil-lamps  at  the  Penarroya  mines ;  while,  compared  with  the 
bonneted  benzine  relighter  lamps  of  the  same  mines,  the  difference  of  weight 
is  in  favour  of  acetylene. 

Contrary  to  what  might  be  supposed  with  so  bright  an  illuminant,  gas- 
caps  are  easily  observed.  In  comparison  with  a  round-wick  uubonneted 
benzine-fed  safety-lamp  in  atmospheres  containing  2'35,  3-16,  and  4-14  per 
cent,  of  methane,  the  heights  of  cap  observed  were  6,  12,  and  45  millimetres 
with  the  acetylene,  against  15,  30,  and  60  to  70  millimetres  with  the  benzine 
lamp,  respectively.  The  shorter  and  more  diffuse  ring  with  acetylene  does 
not  constitute  a  drawback  in  media  with  more  than  10  per  cent,  of  gas,  which. 
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is  observed  without  difficulty.  Error  is,  however,  possible,  owing  to  the 
forcnation  of  an  acetylene  atmosphere  round  the  lamp :  that  may,  however,  be 
avoided  by  gradual  reduction  of  the  flame. 

The  Commission  concludes  that,  notwithstanding  this  difficulty  and  the 
fact  that  an  acetylene-lamp  allows  passage  across  the  gauze  more  readily  than 
do  those  of  other  illuminants,  it  possesses  the  advantage  of  difficult  extinction 
in  addition  to  great  lighting  power,  while  permitting  of  observations  for  gas. 
Though  the  Tombelaine  cannot  yet  be  classed  as  a  safety-lamp,  its  defects  may 
be  remedied;  and  the  advantages  above  recited  should  be  an  incentive  to  it- 
improvement.  J.  W.  P. 

ignition    of    Gas    by    Standard    Incandescent    Lamps. — By    H.    H.    Clahk. 
Bur.  Mines,  1912.  Technical  Paper  Xo.  28,  pages  1-6. 

Electric  incandescent  lamps  are  used  in  a  large  number  of  mines,  as  their 
design  and  construction  is  such  that,  when  properly  installed,  they  offer  only 
a  small  fire  hazard,  on  account  of  the  filaments  being  so  quickly  broken  to 
pieces  after  the  fracture  of  the  bulb.  The  presence  of  explosive  mixtures  of 
gaoes,  however,  increases  the  risk:  for,  when  an  incandescent  lamp-bulb  is 
broken  in  such  a  mixture,  gas  is  brought  into  violent  contact  with  a  wire 
having  a  temperature  of  1,800  to  2,000°  Cent.,  or  two  or  three  times  the 
ignition  temperature  of  methane. 

The  Bureau  of  Mines  has  made  a  study  of  the  action  of  incandescent  lamps 
when,  under  various  conditions  and  in  different  ways,  the  bulbs  are  opened 
in  gaseous  atmospheres.  The  investigation  has  been  carried  out  in  a  practical 
rather  than  in  a  theoretical  way,  although  certain  pertinent  theoretical  points 
will  be  discussed  in  a  forthcoming  bulletin  describing  the  investigations  in 
detail.  The  present  paper  summarizes  the  results  of  the  tests,  and  is  issued 
as  a  preliminary  statement. 

The  general  method  of  testing  the  lamps  was  to  cause  an  explosive  mixture 
of  gas  and  air  to  come  into  contact  with  the  filaments  while  they  were 
glowing  at  normal  or  more  than  normal  brilliancy.  Such  contact  was  brought 
about,  either  by  smashing  a  bulb  with  a  sudden  blow,  by  snipping  off  the  tip, 
or  by  puncturing  a  hole  in  the  neck.  A  few  tests  were  made  by  removing  the 
glass,  surrounding  the  filament  with  gas,  and  then  impressing  rated  potential 
upon  the  filament. 

The  results  of  the  tests  are  given  in  tabular  form,  which  shows  the  number 
of  teste  of  each  kind  made  on  each  size  of  lamp,  and  the  percentage  of 
ignitions  that  took  place.  A.  P.  A.  S. 

Special  Method  of  Tamping:,  for  Greater  Safety  in  Blasting-. — By  G.  Yolf. 
CEsterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  469. 

The  chief  danger  from  explosions  in  mines  is  now  known  to  be  caused  by 
fire-damp  or  coal-dust,  and  special  efforts  are  in  progress  to  minimize  risk  in 
blasting,  and  to  restrict  the  area  of  explosions.  Research-work  in  this 
direction  is  the  latest  outcome  of  scientific  mining.  The  difficulty  is  met  by 
forming  explosion-proof  areas,  constant  damping  of  the  coal-dust  in  a  mine, 
and  its  removal  as  far  as  possible. 

Experiments  have  lately  been  made  to  reduce  the  danger  of  an  explosion 
spreading  through  a  level  by  the  use  of  external  tamping  of  sand  or  powdered 
rock.  A  cap  of  non-explosive  dust  or  sand  is  placed  over  and  in  front  of  the 
mouth  of  the  bore-hole,  the  object  being  to  stifle  the  flame  of  the  hot  gases 
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ge iK' r.it ill  iiy  the  <  k]  in-Kin.  The  dusl  i-  -.ml  tn  rcI  partly  by  absorbing  the 
heal  of  tli"  gases,  partly  by  converting  it  into  work  by  adiabatic  ex]  inrion. 
The  writer  describes  experiments  made  to  determine  th<>  quantity  oi  external 
tamping  required  to  quench  the  flame  of  a  given  blasting  charge.  The 
temperature  i>f  Ignition  <>f  mine  gas  be  gives  at  875  Ceni  (1,247°  Pahr.)  :  the 
temperature  of  the  tamping  must  therefore  not  be  allowed  to  exo  i  I  Cent. 

(1,112s  Pahr.).  The  amount  required  varies  from  4J  to  15J  pounds  (2  to  7 
kilogrammes)  according  to  the  kind  oi  explosive  need.  This  method  has 
tieen  worked  with  Buocess  in  the  Outrau-Karwin  coal-mines,  and  Bhould  in  the 
writer's  opinion  always  be  resorted  to  when  blasting  in  critical  places.  Band 
or  powdered  rock  should  be  freely  laid  over  the  thill,  and,  it  the  blasting  is  in 
the  roof  or  "breast-face,"  the  sand  should  be  piled  on  plank-  under  the 
bore-hoi*'.  E.  M.  U. 


Chalk  for  Tamping:  Mine  Shots. — By  — .  Jardel.     Soc.  1ml.  Min..  Comptei 
Rendus  Mensuels,  1912,  pages  320-324. 

It  is  only  blown-out  shots  that  are  dangerous,  projection  of  the  tamping 
material  being  followed  by  a  discharge  of  gas,  having  still  a  high  temperature 
owing  to  the  slight  amount  of  work  that  it  has  performed;  but  this  danger  may 
be  prevented  by  tamping  the  shot  with  powdered  chalk.  In  such  a  case  the  heat 
of  the  gases  is  expended  iu  decomposing  the  carbonate  of  lime.  The  carbonic 
acid  set  free  counteracts  the  influence  of  oxygen  on  fire-damp  or  coal-du-t  ; 
and  the  lime — it  is  believed — diminishes  the  combustibility  of  the  latter, 
which  is  all  the  more  dangerous  on  account  of  its  purity,  its  finely-divided 
etate,  and  the  difficulty  of  suppressing  it.  .1.  W.  P. 

Facilitating:   Experiments   on   Coal-dust    ignition. — By   J.   Taffaxel.      Ann. 
Mines  Paris,  1912,  series  11,  vol.  ii.,  pages  167-169. 

The  author  has  devised  an  appliance,  which  he  calls  a  "  coal-dust 
injector,"  for  facilitating  observations  (connected  with  coal-dust  ignition)  as 
to  limits  of  inflammability,  influence  of  the  degree  of  fineness  and  of  diffei-ent 
modes  of  ignition,  with  measurements  of  the  combustion,  speed,  flame-tempera- 
ture, etc.  It  consists  of  a  tapering  tube,  10  feet  (3  metres)  long,  having 
diameters  of  2  feet  4i  inches  (72  centimetres)  at  the  mouth  and  10  inches  (25 
centimetres)  at  the  base.  It  is  fitted  to  the  end  of  an  air-pipe  leading  up  air 
compressed  to  30  inches  (75  centimetres)  of  water,  while  a  funnel  permits  of 
distributing  coal-dust,  through  wire  gauze,  as  evenly  as  possible,  though  in 
variable  quantities,  both  speed  and  volume  being  regulated.  This  appliance 
affords  convenient  means  for  immobilizing  (as  regards  the  experimenter,  and 
therefore  making  very  observable)  a  coal-dust  flame  that  does  not  differ 
greatly  in  size  from  one  propagated  in  the  workings;  while  the  agitation  and 
activity  of  the  eddies  are  of  the  same  order  of  magnitude,  at  any  rate  during 
the  first  phase,  often  decisive,  of  the  explosion.  J.  W.  P. 

Fire-damp     Explosion     at    the     Oberhausen     Colliery,     Germany. — By    — . 

Kozpe.     Zeitschr.  f.   Berg-,   Hiitt.-  u.  Salinenwes.,  1912,  vol.  lx.,  pages 

G20-627. 
On  July  3rd,  1912,  shortly  before  1  p.m.,  towards  the  end  of  the  morning 
shift,  an  explosion  took  place  at  the  Osterfeld  I. -III.  Pit  (Westphalia)  of  the 
Oberhausen  Colliery,  resulting  in  the  loss  of  sixteen  lives,  and  in  severe  injury 
to  seven  other  persons. 
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The  disaster  occurred  at  the  1,919-foot  level  in  a  heading  driven  from  the 
Mathilde  Seam  (workable  thickness,  3^  feet)  to  be  overlying  unworkable 
Mathias  II.  Seam  ;  both  seams  belong  to  the  Upper  Bituminous  Coal  Group, 
dip  southwards  some  12  degrees,  are  gently  undulating,  and  much  fractured 
by  faults.  Details  are  given  a.s  to  the  system  of  ventilation,  spraying  appli- 
ances, a-nd  haulage  (endless  rope).  The  above-mentioned  seams  were  not 
regarded  as  fiery,  but  they  are  very  dusty:  accumulations  of  fire-damp  of  any 
consequence  had  not  been  recorded  in  the  workings,  and  vigorous  spraying 
was  enforced  to  minimize  the  danger  arising  from  coal-dust.  On  the  day 
of  the  disaster  a  rising  barometer  showed  an  average  height  of  755  millimetres 
(20-45  inches). 

Shot-firing  had  taken  place  in  the  new  heading  the  previous  day  at  6-30 
p.m.,  and  on  the  following  morning  the  work  of  removing  the  fallen  rock,  etc., 
was  continued,  fresh  bore-holes  were  drilled,  and  preparations  made  for  further 
shot-firing.  Meanwhile  the  place  had  been  reported  free  from  fire-damp,  and 
the  ventilation  arrangements  were  in  perfect  order.  About  1  p.m.,  just  after 
the  head  shot-firer  had  gone  down  from  the  upper  level  to  the  new  heading, 
a  sort  of  muffled  roar  was  heard,  followed  by  tremendous  blasts  of  air  and  long 
sheets  of  flame.  The  dynamic  effects  of  the  explosion  were  comparatively 
restricted;  even  the  double-gauze  lamps  carried  by  the  victims  were,  with 
one  exception,  practically  undamaged. 

There  appears  to  be  no  doubt  that  the  explosion  originated  from  shots 
fired  with  an  excessive  number  of  dynamite-cartridges  and  a  time-fuse  by  tw^o 
pitmen  who  were  among  the  killed;  and  the  men  responsible  for  this  had 
knowingly  contravened  the  regulations,  in  order  to  bring  down  more  coal  at  a 
time,  and  probably  thus  save  time  or  earn  more  money.  L.  L.  B. 

Fire-damp    Explosion    at    the    Lothring-en     Colliery,    Westphalia. — By    — . 

Gbassy.     Zeitschr.  f.  Berg-,  Hiitt.-  u.  Salinenwcs.,  1912,  vol.  lx.,  pages 
628-641. 

The  explosion  which  occurred  in  the  morning  shift  of  August  8th,  1912, 
at  I.  and  II.  Pits  of  the  Lothringen  Colliery  in  the  Northern  Bochum  district, 
was  the  most  serious  disaster  that  had  befallen  the  German  mining  industry 
since  the  Badbod  catastrophe  of  the  autumn  of  1908.  Xo  less  than  107 
persons  were  killed  outright,  and  of  the  23  injured  survivors  7  subsequently 
succumbed. 

The  four  seams  worked  here,  opened  up  by  means  of  four  haulage-shafts 
and  four  separate  levels,  lie  in  a  fairly  flat  syncline  belonging  to  the  Bitumin- 
ous Coal  Group,  and'  are  covered  by  an  average  thickness  of  525  feet  of  marl. 
The  evolution  of  pit-gas  in  the  north-western  district  of  the  colliery  is 
especially  marked,  and  yet  it  hardly  ever  has  attained  the  percentage  in  a 
split  air-current  of  1  unit  of  methane.  Still,  whenever  new  workings  were 
started,  a  notable  evolution  of  pit-gas  (chiefly  in  the  form  of  blowers)  was 
recorded,  and  on  this  account  shifts  were  often  suspended  for  weeks  on  end; 
but,  concurrently  with  the  establishment  of  airways  and  the  progress  of 
forewinning,  the  evolution  of  gas  gradually  diminished.  The  coal-seams  are 
not  especially  dusty;  nevertheless,  spraying  is  regularly  carried  on  in  accord- 
ance with  the  Alining  Bureau's  Ordinances. 

Two  explosions  had  previously  occurred  at  the  colliery,  but  not  much 
damage  had  been  done  by  them. 

A  detailed  description  is  given  of  the  ventilation  system,  as  al*o  of  the 
work  of  the  rescue-parties.       The  course  followed  by  the  explosion   and  its 
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dynamic  effects  are  discussed,  and  it  is  noted  that  the  deposition  <it  "coke"  irai 
qoI  viv  extensive;  whence  it  is  inferred  thai  coal-duel  can  hardly  have  played 
a  predominant  pari  in  the  initiation  and  propagation  oi  the  explosion. 

There  appears  to  be  no  doubl  thai  unauthorized  shot-firing  with  dynamite 

had  taken  place  in  a  cross-cut  which  had  not  been  reported  as  free  from 
I  it-gas. 

\-  a  consequence  of  this  disaster  tin-  regulations  in  regard  to  .shot-firing 
have  been  made  still  more  stringent   than  heretofore 

From  the  economic  and  ethnical  point  of  view,  it  is  interesting  to  note, 
on  scanning  the  names  of  the  individuals  concerned,  that  the  Polish  labour 
invasion  of  the  coal-field-,  of  Western  Germany  is  very  persistent. 

L.  L.  13. 

Shot-firinR  Accident   in  a  Westphalian   Colliery. — [Official.]     Zeitschr.  f. 
Berg-,  HiUt-  u.  Salinenwes.,  1912,  vol.  lx.,  pages  614-620. 

On  May  8th,  1911,  at  the  Q-liickanf  Tiefbau  Pit  in  the  Dortmund  mining 
district,  premature  discharge  of  a  shot  resulted  in  the  death  of  two  persons 
and  in  injury  to  three  others.  The  accident  took  place  at  the  working-face  in  a 
sump-level  11^  feet  below  the  seventh  or  1,410-foot  level,  and  100  feet  below  the 
Sonueuschein  Seam,  which  had  been  driven  in  tough  and  perfectly  dry  sand- 
stone. The  heading  was  being  driven  by  means  of  cylindrical  boring-machines, 
aud  the  blasting  explosive  used  was  gelatine-dynamite.  Four  shots  fired  at 
8  a.m.  had  failed  to  secure  the  desired  result,  and  fresh  cartridges  were  being 
inserted  in  the  boreholes  when  the  explosion  occurred.  An  official  inspection 
of  the  site  of  the  accident  at  11-30  a.m.  showed  that  the  boreholes  had  been 
so  enlarged  that  the  hand  could  be  thrust  through  to  the  end  of  them,  and 
many  unfired  cartridges  were  withdrawn;  but  it  was  deemed  impossible  to 
determine  with  certainty  the  cause  of  the  premature  ignition. 

Details  are  given  of  a  series  of  experiments  carried  out  on  June  14th,  1911, 
chiefly  with  the  view  of  finding  out  to  what  extent  the  rise  of  temperature 
in  the  shot-holes  might  account  for  the  premature  explosion  of  the  cartridges. 
In  the  sump-level  the  rock  passes  westwards  from  sandstone  into  clay-slate, 
and  increased  humidity  is  observable  concurrently  with  this  passage  :  the 
different  thermal  conductivity  of  the  two  rocks  and  their  different  hygro- 
scopic capacity  were  evidently  factors  of  some  potency  in  the  disaster,  and  the 
conclusion  is  reached  that  no  other  plausible  reason  can  be  assigned  for  the 
explosion  than  an  unlooked-for  rise  of  temperature  in  the  shot-hole.  It  was 
found  that  the  temperature  rises  in  proportion  to  the  increase  in  the  charge 
of  dynamite.  An  account  is  also  given  of  a  further  series  of  experiments 
carried  out  at  the  Gneisenau  Colliery. 

It  is  suggested,  however,  that  the  explosion  may  have  been  initiated  by 
smouldering  remnants  of  the  first-utilized  fuse,  or  of  the  cartridge  wrapping- 


paper. 


L.L.  B. 


Safety  Telephone  for  Fiery  Mines. — By  M.  Fedee.     Soc.  Ind.  Min.,  Comptes 
Rendus  Mensuels,  1911,  pages  572-573. 

As  the  sparks  given  out  by  ordinary  call-bell  appliances  have  been  found 
distinctly  dangerous,  a  system  has  been  devised  to  secure  the  following  safe- 
guards : — (1)  No  spark  is  produced  in  workiug,  except  those  of  the  micro- 
phone that  cannot  be  dangerous;  (2)  there  is  no  pressure  on  the  lines  except 
when  the   instruments  are  being  used;   (3)  the  electric  pressure  and  energy 


TRAXSACTIOXS   AXD    PERIODICALS.  89 

present  are  but  slight,  even  with  short-circuiting;  (4)  the  lines,  current  inputs, 
etc.,  are  rendered  safe  by  strong  metal  protectors;  and  (5)  the  safety  of  the 
appliances  is  ensured  by  the  manner  in  which  they  work,  and  not  by  air-tight 
joints  or  the  filling  of  voids.  J.  W.  P. 


Improvements    in    Apparatus    used    for    Rescue-work    in    Mines. — By    G. 
Kyha.    (Esterr.  Zeitschr.  /.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  427. 

The  writer  passes  in  review  the  various  difficulties  encountered  in  devising 
apparatus  for  rescue-work  in  mines.  He  divides  them  under  two  heads  : 
(1)  those  in  which  the  air  for  breathing  is  regenerated  by  means  of  solid 
oxygen,  and  (2)  those  in  which  it  is  purified  by  means  of  gaseous  oxygeu 
(compressed).  The  danger  in  the  use  of  the  latter  is  that  the  wearer  may  be 
suffocated  if  the  reducing-valve  does  not  act  properly.  This  he  proposes  to 
obviate  by  duplicating  the  valve,  passing  the  gas  through  a  stone  filter,  and 
having  an  efficient  alarm  signal.  Either  in  the  compressed-oxygen  holder,  or 
in  the  tube  connecting  it  with  the  pressure-gauge,  an  explosion  may  take  place 
while  the  holder  is  being  filled,  or  when  the  apparatus  is  at  work.  To  avoid  this, 
an  apparatus  has  been  patented  by  Xeupert,  of  Vienna,  and  drawings  of  three 
different  types  are  given,  while  another  of  the  same  kind  has  been  brought  out 
by  Draege  of  Liibeck.  But  the  best  plan  is  not  to  allow  the  rubber  surface 
of  the  tube  to  come  into  direct  contact  with  the  highly  heated  compressed 
oxygen,  to  use  oil-free  packing,  to  avoid  all  sharp  corners  in  the  valves,  and 
all  risk  of  their  sticking.    The  gas  must  be  perfectly  dry. 

The  writer  quotes  experiments,  to  show  that  the  chief  danger  is  caused 
by  the  presence  of  small  particles  of  soot  or  other  inflammable  substances  in 
the  gas.  A  further  source  of  trouble  is  the  steel  holder,  and  the  writer 
strongly  advocates  the  use  of  a  stone  filter,  and  of  explosion-proof  wire-gauze 
between  the  oxygen-tube  and  the  holder.  This  little  filter  of  artificial  stone 
is  T^  inch  long  and  f  inch  in  diameter,  and  it  does  not  hinder  the  supply  of 
the  needful  quantity  of  air.  With  this  filter  the  pressure  of  the  oxygen  was 
reduced  from  120  to  6  atmospheres,  and  from  55  to  70  litres  of  perfectly 
filtered  air  were  supplied  per  minute,  with  a  vacuum  of  5  to  6  inches  of 
water.  There  is  always  the  risk  of  accidents  to  the  delicate  mechanism  of  the 
reducing-valve,  air-circulating  nozzle,  and  safety-valve,  or  of  a  hitch  in  the 
supply  of  the  precise  quantity  of  oxygen,  which  again  is  affected  by  the 
tension  of  the  spring.  A  bye-pass  valve  has  been  suggested,  but  it  is  compli- 
cated, and  increases  the  weight.  If  the  temperature  is  high  in  the  locality 
where  the  apparatus  is  used,  the  membrane  of  the  reducing-valve  may  split, 
hence  it  should  be  constantly  tested.  Upon  the  faultless  action  of  this 
membrane  the  safety  of  the  wearer  greatly  depends.  In  the  Xeupert  apparatus 
there  are  two  reducing-valves,  one  behind  the  other ;  the  writer  advocates 
placing  them  side  by  side,  each  having  a  separate  connecting  tube.  Allowance 
must  always  be  made  for  a  diminution  in  the  pressure  of  the  gas,  depending 
on  the  length  of  time  during  which  the  apparatus  has  been  at  work. 

E.  Al.D. 

Discharge  Sluices  in  Alpine  Salt-mines. — By  C.  Schraml.    (Esterr.  Zeitschr. 

f.  Berg-  u.  Huttenxres.,  1912,  vol.  lx.,  page  512. 

The  writer  discusses   the  difficulties   attending  the  present   arrangements 

in    Austrian    salt-mines.      The    usual    plan    is    to    run   off   the   brine    through 

Mannesmann  pipes  into  a  lower  vertical  or  horizontal  chamber,  which  is  shut 
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off  by  a  dam  or  sluice,  The  latter  ie  always  a  source  ol  danger,  .1-  the  briny 
water  gradually  eata  it  away,  and  sail  from  the  neighbouring  Baliferoua  rook 
print  rat,--  it,  and  makes  it  porous.  Ou1  of  sixty-six  salt-works  at  Eallstadt, 
Austria,  eleven  were  rendered  useless  for  a  time,  owing  to  tin-  collapse  of  the 

dam.  It  is  tin-  dearo-t  a-  well  as  the  mosl  vulnerable  part  ol  the  works,  and 
requires  as  much  labour  as  all  the  rest  together.  The  writer  invites  discussion 
of  the  suggestion  why  it  should  not  be  possible  to  revert  to  the  old  system 
ol  doing  away  with  the  dam  altogether.  In  place  of  an  underground  sink- 
work,  or  artificial  lake  below  the  brine,  be  proposes  to  have  -imply  a  vertical 
shaft,  and  to  raise  the  brine  direct  to  the  surface  by  plunger  pumps.  The 
shaft  could  be  used  for  winding  the  men,  of  whom  a  certain  number 
would  he  required  below.  This  plan  was  given  up  many  years  ago,  because 
of  the  difficulties  of  ventilation  and  of  the  pumps;  but  by  modern  scientific 
methods  these  ran  be  overcome.  An  electric  LO-horsepower  motor  would  supply 
sufficient  power  to  work  the  fans,  winch,  and   pump-.  E.  M.  D. 


MKCHAXICAL   ENGINEERING,    ELECTRICITY   IN    MIXES,   ETC. 
Utilizing    the    Exhaust-steam    of    a    Windingr-engrine. — By    C.    Servonnat. 
Soc.  hid.  Min.,  Comp-tes  Rendus  Mensttels,  1912,  pages  151-158. 

About  7  tons  of  exhaust-steam  per  hour  are  produced  at  the  Mines  de  la 
Bouble,  in  the  Puy-de-D6me,  and  about  20  per  cent,  are  used  for  heating  the 
feed-water,  leaving  available  56  tons,  of  which  half  i-  furnished  by  the 
winding-engine.  A  Bateau  steam-accumulator,  containing  5,280  gallon-  L't 
kilolitre- 1  i-  designed  to  provide  for  stoppages  of  H  to  2  minutes;  and 
resistance  to  the  pas-age  of  the  steam  is  only  0'077  pound  (0'035  kilogramme). 
The  single-disc  Laval  turbine,  making  7,500  revolutions  per  minute,  gives  out 
280  kilowatt-,  and  drives,  through  reducing-gear,  two  alternators  running  at 
750  revolution-,  the  steam  being  finally  condensed  in  a  Westinghouse-Leblanc 
appliance,  which  affords  a  vacuum  of  92  to  94  per  cent.  The  plant  cost  about 
i- -1,800;  and  the  low-pressure  turbine  contributes  1,000  kilowatts  per  annum 
out  of  the  1,250,000  kilowatts  generated  by  the  station,  the  cost  of  a  kilowatt 
coming  out  at  a  tenth  of  a  penny  against  3  or  35  tenths  by  coal. 

J.  W.  P. 


Steam  Generation  and  Consumption  at  the  Noeux  Colliery. — Axon'.     Soc. 
Ind.  Min..  Comptes  Rendus  Mensuels,  1911,  pages  510-512. 

The  very  complete  Annuaire  of  the  Comite  Central  des  Houilleres  de 
Fiance  gives  the  conceded  ai'ea  of  the  Noeux  Colliery,  in  the  Pas-de-Calais 
(distinct  from  the  Vicoigne  concession  in  the  Department  du  Xord,  held  by  the 
same  company),  as  19,717  acres  (7,979  hectares),  the  number  of  workmen  as 
8,057,  and  the  production  in  1911  as  1,797.350  tons. 

At  this  colliery,  steam  is  generated  for  the  winding-engine  (which  is 
steam-jacketed  and  fitted  with  lifting  valves  for  distribution)  in  Buttner 
water-tube  boilers.  Winding  is  at  present  effected  from  the  depth  of  1,710' 
feet  (521  metres);  and  steam-consumption  during  the  period  of  winding 
1-  k;  pounds  (20'8  kilogramme-)  per  indicated  horsepower,  or  80  pounds 
(36'4  kilogrammes)  per  brake-horsepower.  Steam  for  the  electric  generating 
station  is  raised,  in  six  Belleville  boilers,  each  of  120  square  yards  (100  square 
metres)  heating  surface,   by  the  waste  gases  of  simple  recovery  coke-ovens- 
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and  the  surplus  gas  of  recovery-ovens  with  heat-regeneration.  The  station 
is  provided  with  two  three-phase  current  flywheel  alternators,  a  turbo- 
alternator  with  Rateau  turbine,  and  a  Westinghouse-Leblanc  condenser, 
affording  a  vacuum  of  91  per  cent.  J-  ^  •  P- 


Three-phase   Current    Winding-engine. — By   M.    VlANNAT.      Soc.    Ind.   Min.r 
Cum  litis  Rendus  Mensuels,  1911,  pages  569-570. 

The  actuating  portion  of  this  new  winder  is  constituted  by  two  Deri 
collector-motors,  each  supplied  with  three-phase  current,  and  coils  for  evenly 
charging  the  three  phases  of  a  three-phase  net,  the  conical  drum  being  driven 
directly  by  the  motor  through  spur-gear.  The  following  advantages  are 
claimed  for  this  arrangement:  — 

(1)  Simplicity  :  the  motor  requires  no  starting  appliance,  while  both 
starting  and  speed  variations  from  zero  to  the  maximum  are  obtained  by 
simply  moving  the  brushes. 

(2)  Coutrarily  to  what  occurs  with  three-phase  motors,  when  working 
with  counter-current,  the  motor  restores  current  to  the  net. 

(3)  The  tug  (a-coiip)  at  starting  is,  at  the  outside,  equal  to  two-thirds  of 
the  torque  in  normal  working ;  and  the  current  expended  is  proportional  to  the 
torque  produced. 

(4)  Cost  of  the  installation  is  moderate;  and  expenditure  of  current  less 
than  in  other  systems.  For  instance,  an  expenditure  of  1*4  kilowatt  per 
horsepower,  in  coal  raised,  has  been  recorded  in  normal  working  from  8  a.m. 
to  noon.  J.  W.  P. 


"Tomson"  Electrically-driven  Winding-gear. — By  G.  Ryba.  CEsterr. 
Zeitschr.  f.  Berg-  u.  Hilttenwes.,  1912,  vol.  lx.,  page  525. 
At  one  of  the  pits  at  Brux,  North-Western  Bohemia,  it  was  found  necessary 
to  increase  the  winding  output  by  44  per  cent.  In  1683,  250,000  tons  were 
wound  per  year  from  a  depth  of  650  feet  with  two  shifts  of  10  hours.  It  was 
now  proposed  to  wind  360,000  tons  per  year  with  two  shifts  of  8  hours,  and  for 
this  purpose  the  existing  winding-gear  was  insufficient.  The  Tomson  gear 
was  therefore  adopted,  and  as,  owing  to  the  severity  of  the  winter  in  this 
province,  hydraulic  power,  which  had  been  used  in  Westphalia,  was  not 
available,  it  was  determined,  for  the  first  time  in  this  country,  to  work  it 
electrically.  The  cages  were  double-tier,  each  tier  having  its  own  moveable 
platform  and  set  of  rails;  the  whole  arrangement  was  automatic.  The 
platforms  were  connected  in  pairs  by  chains  passing  over  the  same  shaft, 
and  were  in  duplicate  at  the  pit-eye  and  at  the  surface,  and  the  trucks 
were  run  over  them  into  the  cages  at  an  angle  of  35  degrees.  As  soon  as  the 
cages  came  to  bank,  the  brakes  were  thrown  on  automatically  from  the 
pit-frame,  and  the  empty  trucks  run  ou  at  the  same  time  as  the  full  trucks 
were  discharged.  The  gear  was  worked  by  an  8-horsepower  alternating-current 
motor.  The  advantages  of  this  system  were  the  simultaneous  change  of 
trucks  on  both  decks  at  once,  the  continuous  automatic  working  of  the  plat- 
forms, and  the  uninterrupted  admission  of  the  trucks  into  and  their  uninter- 
rupted exit  from   the  cages.  E.  M.  D. 
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Accident  with  a  Benzoic  Locomotive  at  the  Rossleben  Potassium  Salt- 
mines.— By  — .  Ziebauth.  Zeitschr.  /.  Berg-,  Hint-  u.  Salinenvei  . 
L913,  vol.  lxi.,  pagee  21 1-222. 

In  front  of  a  pillar-and-post  working-place  eight  workmen  were  rendered 
insensible  by  fumes  from  a  benzole  locomotive.  One  of  them  died.  The 
investigation  instituted  showed  thai  the  accumulation  of  gas  in  part  came 
from  the  benzole  locomotive,  the  machinery  of  which  had  been  running  discon- 
nected for  about  an  hour.  Owing  to  a  loose  -.crew  in  the  mechanism  which 
produced  the  ignition,  the  latter  frequently  missed,  and  thus  benzole  flowed 
into  tlii'  workings.  Meanwhile,  a  ventilator  intended  to  assist  the  current 
had,  owing  to  insufficient  supply,  drawn  air  through  an  untight  brattice, 
instead  of  round  it,  and  thus  produced  short-circuit.  Carbonic-oxide  gas, 
which  issued  in  small  quantities  from  the  salt,  had  also  collected,  and  the 
two  gases — benzole  and  carbonic  oxide— had  together  overcome  the  men.  In 
future,  the  running  of  the  machinery  without  load  is  to  be  avoided  as  far  as 
possible.  In  regard  to  the  ventilator,  care  is  to  be  taken  that,  in  carrying 
the  current  to  remote  places  in  connection  with  brattices,  at  least  the  quantity 
of  air  suitable  for  the  suction  is  provided.  A.  R.  L. 


Electric    Locomotives    Underground    at    Maries. — Anon.      Soc.    Ind.    Min., 
Comptes  Bendus  Mensuele-,  1911,  pages  521-530. 

l'it  Xo.  5  of  the  Maries  Colliery,  Pas-de-Calais,  has  two  shafts  of  20  feet 
(4  metres)  diameter,  provided  with  similar  horizontal  duplex  Sulzer  engines 
having  expansion-gear  variable  by  the  governor,  that  wind  from  depths  of 
853  feet  (260  metres)  and  1,000  feet  (305  metres),  giving  a  yearly  output  of 
about  800,000  tons.  The  underground  haulage,  over  about  G  miles  (9-188 
kilometres),  is  effected  by  seventeen  Siemens-Schuckert  locomotives,  each  weigh- 
ing about  4  tons,  and  capable  of  hauling  twenty  tubs,  with  a  useful  load  of  20 
tons,  at  a  mean  speed  of  10  miles  (14  to  19  kilometres)  per  hour,  each  of  the  two 
engine-axles  being  driven  by  a  50-horse  electro-motor.  Current  is  furnished  by  a 
generating  station  that  comprizes  two  portions  :  namely,  the  first,  with  two  500- 
kilowatt  Postel-Vinay-Dujardin  sets  and  one  400-kilowatt  Boulte-Labodiere- 
Schneider  set,  that  afford  550-volt  continuous  current;  and  the  second,  more 
recent,  with  four  Brown-Boveri-Parsons  sets,  the  t\irbines  of  which,  supplied 
with  steam  of  170  pounds  per  square  inch  (12  kg.  per  sq.  cm.),  superheated  to 
300  degrees  centigrade,  are  coupled  directly  to  alternators,  making  1,500 
revolutions  per  minute,  and  capable  of  giving  out  from  1,500  to  1,950  kilowatts 
of  3,000  to  3,200  volt  three-phase  current.  J.  W.  P. 

Haulage  by  Electric  Locomotives  Underground. — By  — .  Magne.     Soc.  Ind. 
Min..  Comptes  Bendus  Mensuels,  1912,  pages  260-262. 

The  Galerie  Sainte-Barbe  of  the  Grand'  Combe  Colliery,  3,280  yards  (3,000 
metres)  long  and  having  a  mean  gradient  of  1  in  20  (5  per  cent.)  is  laid  with 
two  pairs  of  flange-rails  weighing  403  pounds  per  yard  (20  kilogrammes  per 
metre),  to  a  gauge  of  2  feet  (60  centimetres),  for  haulage  between  two  wind- 
ing-shafts and  the  screening  plant.  Alternating  current  of  5,000  volts,  50 
periods,  is  transformed  at  a  sub-station  to  550-volt  continuous  cxirrent,  which 
is  sent  by  two  overhead  copper  wires  of  f  inch  (93  millimetres)  diameter,  one 
for  each  track,  with  return  by  the  rails.  The  7^-ton  locomotives,  of  which 
there  are  seven,  13£  feet  (4'1  metres)  long  and  6J  feet   (P9  metre)  wide,  can 
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receive  a  surcharge,  for  increasing  the  adhesion.  Each  is  fitted  with  four 
8£-horsepower  motors,  placed  between  the  wheels  before  and  behind  the  axles, 
The  motors  can  be  coupled  in  series  or  in  parallel,  and  the  engines  run  in 
forward  or  backward  gear,  while  an  oil  lamp  is  provided  for  emergencies. 
At  a  speed  of  7£  miles  (12  kilometres)  an  hour  fifteen  tubs  of  gob-material  or 
forty  empties  are  hauled  up-hill,  and  forty  tubs  of  coal  run  down.  The 
installation  cost  £52,000  (1,300,000  francs)  including  £8,640  (216,000  francs) 
for  the  electric  plant ;  and  repairs  were  insignificant  after  the  engines  had  run 
together  105,633  miles  (170,000  kilometres).  During  the  second  half  of  1911, 
the  net  cost  of  haulage  did  not  exceed  |d.  per  ton-mile  (4'7  centimes  per  ton- 
kilometre).  J.  W.P. 

Pneumatic   Haulingr-engrine   or   Brake. — By  — .   Lehoyer.     Soc.    Intl.    Min., 
Comptes  Rendu*  Mensuels,  1912,  pages  324-331. 

A  hauling-engine  at  the  Dourges  Colliery,  Pas-de-Calais,  is  connected 
with  the  compressed-air  supply,  and  fitted  with  a  lifting  valve,  so  arranged 
that  compressed  air  can  always  be  sent  into  the  line  for  braking,  while,  on 
the  contrary,  passage  of  air  from  the  line  into  the  engine,  for  power,  can  be 
afforded,  when  required,  by  means  of  appropriate  gear.  For  economizing 
space,  oscillating  cylinders  are  employed ;  and  their  pistons  work  directly  on 
to  cranks  at  90  degrees,  keyed  on  a  shaft  carrying  two  pulleys,  one  for  the 
emergency  brake.  The  distribution  is  effected  with  partial  expansion  of  the 
compressed  air,  which  permits  the  engine  to  act  as  a  compressor  without 
heating,  or  to  work  economically  as  a  motor.  J.  W.  P. 

Investigation  of  Explosion-proof  Motors. — By  H.  H.  Clark.     Bur.  Mines, 
1912,  Bulletin  No.  46,  pages  1-44. 

The  term  "explosion-proof,"  as  applied  by  the  Bureau  of  Mines  to  an 
electric  motor,  refers  to  a  motor  enclosed  by  a  casing  so  constructed  that  an 
explosion  of  a  mixture  of  mine  gas  (methane)  and  air  within  the  casing  will 
not  ignite  a  mixture  of  the  same  gas  surrounding  the  motor.  There  are  two 
classes  of  motors  so  constructed  :  (1)  a  totally-enclosed  class  built  strong  enough 
to  withstand  high  internal  pressures  and  so  designed  that  the  efficiency  of  all 
enclosing  covers  can  be  satisfactorily  maintained;  and  (2)  a  class  provided 
with  relief  openings  or  valves  designed  to  relieve  the  pressure  of  an  explosion 
within  the  motor-casing  and  to  cool  any  products  of  combustion  discharged 
through  the  valves.  A  satisfactory  motor  of  the  first  class  is  much  more 
expensive  to  build  than  an  equally  safe  motor  of  the  second  class.  For  this 
reason,  attempts  to  make  motors  explosion-proof  have  been  confined  chiefly 
to  motors  of  the  second  class. 

The  function  of  explosion-proof  devices  for  electric  motors  is  to  reduce 
below  the  ignition-point  of  gas  (methane)  the  temperature  of  any  flames 
that  may  be  discharged  from  the  motor-casing.  The  temperature  reduction 
is  effected  by  removing  the  requisite  amount  of  heat  from  the  flames  during 
their  passage  through  the  devices.  Various  plans  have  been  proposed  and 
developed  for  thus  removing  heat  from  the  products  of  explosion.  The 
principle  of  the  Davy  safety-lamp  has  been  the  basis  of  most  of  the  protective 
devices  designed  for  explosion-proof  motors.  The  application  of  this  principle 
consists  in  causing  the  discharged  gases  to  pass  over  or  through  metallic  plates 
or  screens  which  by  conduction  remove  the  heat  from  the  gases.  In  some 
devices  the  cooling  effect  of  expansion  is  also  utilized. 
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According  to  the  definition  ol  an  explosion-prool  motor,  Mich  a  machine 
.-.in  presumably  be  operated  safely  in  an  atmosphere  containing  gas  (methane) 
under  conditions  mosi   conducive  to  explosion,  provided  thai   the  protect 

devices  with  which  the  motor  i    equipped  are  in  g I  condition  and  in  their 

propei  places.  In  conducting  the  investigation  here  reported,  an  effort  was 
made  t<>  produce  conditions  thai  would  probably  introduce  th< 
element 3  of  danger.  In  the  earlier  tests  especially,  and  to  some  extent  in 
9ubsequen1  tests,  it  was  aol  evidenl  jusl  whal  the  mosi  dangerous  conditions 
would  be.  The  design  ol  Bome  ol  the  protective  devices  required  the  intro- 
duction   of    special    conditions    which    arc    in    this    report    recorded    under    the 

description  of  the  tests  of  such  devices. 

A  summary  of  the  general  conclusions  arrived  at  as  a  result  of  the 
investigation  i-  given  as  follows:  — 

The  mosi  satisfactory  form  of  protective  device  is  one  thai  is  capable  oi 
absorbing  a  large  amount  of  heat.  In  order  to  do  this,  the  device  musl  be 
constructed  of  a  metal  that  is  a  good  conductor  of  heat.  A  considerable 
amount  of  metal  should  be  used,  and  it  should  be  so  disposed  as  to  offer 
a  large  amount  of  heat-absorbing  surface  to  the  flames  without  being  itself 
raised  to  an  unsafe  temperature.  The  total  area  of  protected  openings  through 
the  wall  of  the  motor-casing  should  lie  as  large  as  is  consistent  mechanically. 
There  are  two  reason-  for  this  arrangement  :  first,  it  permit-  oi  the  use  of  more 
heat-absorbing  material;  and,  secondly,  it  decreases  the  maximum  pressure 
developed.  The  lower  the  pressure  the  lower  is  the  temperature  of  the 
flame,  and  the  less  heat  is  passed  through  the  cooling  devices  in  a  given  time. 
With  a  lower  pressure  the  rate  of  Same-propagation  is  slower;  consequently. 
heat-absorption  is  facilitated.  Use  may  he  made  of  the  fact  that  the  advancing 
edg*  of  the  explosive  wave  is  the  most  likely  to  he  chilled  because  it  passes 
through  the  coolest  metal.  If,  then,  the  relatively  cool  dead  gas  produced  by 
this  means  is  passed  through  a  comparatively  long  passage,  like  that  between 
certain  baffle-plates,  subsequent  flames  will  be  cloaked  with  non-combustible 
gas  and  can  cause  no  ignition.  Finally,  the  simpler  and  more  rugged  the 
design  of  such  devices,  the  better  are  they  adapted  for  practical  purposes. 
The  devices  should  be  so  mounted  as  to  render  impossible  the  separation  of 
plates  or  the  rupture  of  gauzes.  A  splendid  place  for  such  devices  would  be 
entirely   within  the  motor-casing,   with  vent-holes  for  the  escaping  gases. 

A.  P.  A.S. 

Characteristics  and    Limitations  of  the   Series  Transformer. — By   A.   R. 

Anderson  and  H.   R.   Woodrow.      Bull.    Tr)iiv.    Illinois,  vol.   x.,   1912, 
Bulletin  No.  Gl,  pages  1-47. 

High  potential  distribution  and  the  large  currents  carried  by  feeders 
have  made  the  use  of  series  transformers,  or  so-called  "current-transformer-.' 
imperative.  Where  high  voltages  are  used,  it  would  be  a  source  of  consider- 
able danger  to  bring  the  potential  of  the  distribution  system  to  the  switch- 
board and  controlling  apparatus.  The  use  of  the  series  transformer,  in 
connexion  with  the  potential  transformer,  makes  it  impossible  to  meter  the 
power  and  control  such  a  system  without  handling  voltages  which  are 
dangerous  to  life. 

In  this  bulletin  the  imperfections  of  the  series  transformer  are  studied, 
with  a  view  to  determining  how  and  to  what  extent  certain  constants  influence 
its  operation,  and  to  deduce  certain  genera]  characteristics.  The  first  part 
of  the  bulletin  is  devoted  to  a  discussion  of  the  fundamental  principles  of  the 
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series  transformer  and  the  representation  by  vector  diagrams  of  its  operation. 
A  deduction  of  current  relations  by  the  method  of  complex  quantities,  and  a 
discussion  of  conclusions  that  may  be  derived  therefrom  follows.  The  deriva- 
tion of  current  relations  by  the  use  of  instantaneous  current  values  is  then 
given.  In  this  last-named  section  particular  stress  is  laid  upon  the  application 
of  the  current-transformer  for  the  purpose  of  recording  transient  phenomena. 
A  comparison  of  the  results  obtained  for  stable  condition  by  the  two  methods 
and  a  general  summary  are  given  in  conclusion. 

A  few  of  the  most  general  and  important  results  obtained  from  the 
investigation   are  summarized,  as  under:  — 

(1)  The  transformation  ratio  and  j^hase-angle  of  a  series  transformer 
having  a  core  of  constant  permeability  (as  air)  are  constant  under  given 
conditions  for  all  values  of  primary  current;  but  this  is  not  so  with  a 
transformer  having  an  iron  core.  With  an  iron-cored  series  transformer  the 
form  of  variation  depends  ujjon  the  shape  of  the  saturation-ctu-ve,  and  upon 
the  range  over  which  the  transformer  operates.  The  range  over  which  the 
permeability  remains  most  nearly  constant  is  the  range  over  which  the  ratio 
remains  most  nearly  constant.  In  a  transformer  of  constant  core  reluctance, 
the  so-called  magnetizing  current  is  proj3ortional  to  the  primary  current,  and 
its  phase  position  is  constant. 

(2)  The  introduction  of  resistance  in  the  secondary  circuit  of  a  series 
transformer  has  the  effect  of  increasing  the  phase-angle,  and  this  increase  in 
phase-angle  is  practically  proportional  to  the  secondary  resistance  for  reason- 
able values.  Increasing  the  secondary  resistance  decreases  but  slightly  the 
transformation  ratio.  Hence  it  may  be  said  that,  in  general,  the  introduction 
of  secondary  resistance  is  very  objectionable  when  the  transformer  supplies 
current  for  a  wattmeter,  but  is  not  seriously  objectionable  when  the  trans- 
former supplies  current  for  an  ammeter. 

(3)  The  effect  of  secondary  reactance,  and  the  equivalent  effect  of  magnetic 
leakage  is  to  reduce  the  phase-angle  slightly,  and  the  transformation  ratio 
very  considerably. 

(4)  The  phase-angle  increases  with  decreased  permeability,  and  conse- 
quently in  a  transformer  with  an  iron  core  the  phase-angle  increases  as  the 
line-current  decreases. 

(5)  The  effect  of  changes  in  frequency  within  a  range  of  ten  cycles  is  not 
generally  serious.  In  a  transformer  with  an  iron  core,  however,  a  decrease 
in  the  frequency  raises  the  point  of  operation  on  the  saturation-curve,  and 
hence  increases  the  core  toss  and  alters  the  form  of  variation  of  transforma- 
tion ratio  and  phase-angle  with  primary  current. 

iii)  The  desirability  of  a  high  number  of  turns  is  pointed  out.  With  a 
reasonably  high  number  of  turns  and  a  not  excessive  value  of  secondary 
resistance  the  effect  of  frequency  over  a  considerable  range  is  negligible. 

(7i  The  effect  of  core  loss  is  to  decrease  the  secondary  current,  this  effect 
being  lessened  by  inductive  secondary  load.  Increased  core  loss  decreases 
the  phase-angles,  and  this  effect  is  increased  by  inductive  secondary  load. 

(8)  In  an  iron-core  series  transformer  the  value  of  flux  density  should  be 
low.  This  means  a  low  value  of  magnetizing  current.  To  this  end  excessive 
secondary  impedance  should  be  avoided,  as  increased  impedance  requires  an 
increase  in  flux  in  practically  direct  proportion  to  the  impedance.  Since  the 
effect  of  magnetic  leakage  is  equivalent  to  the  effect  of  secondary  reactance, 
the  transformer  should  be  designed  with  a  view  to  minimum  magnetic  leak- 
age.   This  requires  a  well-closed  iron  circuit. 
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'm  For  recording  instantaneous  values  of  current  in  transient  01  onsyrn- 
nut  lie. il  systems,  the  commercia]  series  transformer  with  an  iron  oore  is  quite 
inadequal  e,  and  oannol  be  relied  upon. 

(10)  li  necessity  demands  the  use  ol  a  Bene*  transformei  in  recording 
transient  or  unsymmetrical  currents,  an  air-core  transformer,  designed  to 
have  a  very  small  secondary  resistance  and  .1  large  secondary  reactance,  will 
i>r  found  to  give  results  nearer  to  those  desired  than  can  be  obtained  with  an 
iron-core  1  ransformer.  A.  P.  A.  S. 
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Hciier  Generator.     By  (i    Kkoiia     (Eaterr.  Zeitschr.  f.  Berg-  u.  H&ttenvx 

\\i\-.  vol.  I\  ,  page  61 1. 

["his  generator  consists  of  a  tall  column  of  brickwork,  closed  with  an  ash- 
pil  .it  the  bottom,  and  without  a  grate.  There  1-  an  air-chamber  at  each  -side 
of  tlir  ash-pit,  and  two  grooves  load  from  them  into  the  generator,  through 
which  .1  blast  oi  air,  or  preferably  steam,  is  delivered  into  the  combustible. 
The  grooves  prevent  the  coal  from  falling  through  into  the  ash-pit  until 
completely  gasified.  Four  hundred  of  these  generators  are  already  at  work, 
and  lignite,  Bohemian  brown  coal,  and  Pilsen  bituminous  coal  have  been 
treated  in  them.  The  generator  is  also  suitable  for  caking  coal,  or  any  other 
fuel.  Ten  tons  of  combustible  can  be  gasified  per  24  hours,  12£  pounds  of 
steam  being  required  for  every  1(X)  pounds  of  fuel.  The  heating  value  of  the 
gas  is  given  at  154-  British  thermal  units  per  cubic  foot  (1,373  calories  per 
cubic  metre).  E.  M.  D. 

Welding  by  Electricity  and  Gaseous  Oxygen. — By  Eugen  Hejipel.     OEsterr. 
Zeitschr.  /.  Hog-  u.  Huttenwes.,  1912,  vol.  lx.,  page  150. 

The  process  of  welding  metals  together  by  heating  their  edges  in  a  current 
of  electricity  has  been  practised  for  many  years.  The  pieces  of  sheet-iron 
or  other  metal  arc  held  between  metal  clamps  forming  the  electrodes,  and  a 
current  up  to  50,000  amperes  is  concentrated  on  the  edges.  The  join  thus 
made  is  stronger  than  if  riveted,  and  gives  a  perfectly  smooth  surface  :  the 
requisite  heat  of  current  being  once  determined,  the  welding  can  be  done  by 
an  unskilled  workman.  To  join  wires  in  this  way,  the  two  ends  to  be  fused 
arc  brought  together  at  the  critical  moment,  by  means  of  a  lever  worked  by 
the  foot. 

The  writer  describes  another  method  of  joining  sheet-iron  plates  by 
fusion  under  strong  heat,  namely,  by  autogenous  welding,  that  is,  welding 
by  fusing  the  edges  of  the  metal  itself.  Compressed  oxygen  is  mixed  with 
acetylene  or  hydrogen  gas,  and  yields  a  flame  at  a  very  high  temperature, 
which  when  directed  on  to  the  metal  edges  fuses  them  in  the  same  way  as  the 
electric  current,  and  the  join  is  then  made.  The  process  is  assisted,  if  a  piece 
of  wire  free  from  carbon  is  held  in  the  flame,  just  above  the  metal.  As  it 
melts,  the  burning  drops  fall  on  the  part  under  repair,  and  running  off  leave 
a  smooth  surface.  Much  welding  is  now  done  in  this  way.  There  are  several 
foundries  on  the  Continent  for  welding  tubes  and  various  kinds  of  forged-iron 
work,  such  as  sockets,  joints,  pipe-connexions,  etc.,  by  means  of  a  water-gas 
tlame.  The  largest  tubes  thus  treated  are  8  feet  3  inches  in  diameter,  i  to  £ 
inch  thick,  and  49  feet  long. 

The  latest  application  of  this  method  of  welding  by  flame  at  a  very  high 
temperature  is  in  autogenous  cutting,  by  which  means  defective  places  in  a 
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boiler  or  other  iron  plate  can  be  made  good.  The  plate  is  bi'ought  to  a  red 
heat  in  an  oxy-hydrogen  or  oxy-acetylene  flame ;  the  part  to  be  excised  is  then 
carefully  marked  out,  and  burnt  through  by  directing  on  to  the  marked  line  a 
stream  of  gaseous  oxygen.  Thus  a  fracture,  burst,  or  corrosion  in  the  iron 
tan  be  removed,  and  a  fresh  piece  of  iron  accurately  fitted  into  the  hole  and 
welded  in,  without  altering  the  smooth nese  of  the  surface.  The  system  is 
especially  applicable  to  repairs  in  ships,  where  boilers  can  be  mended  quickly 
and  without  unmounting.  At  Marseilles  pure  acetylene  gas,  compressed  in 
the  same  way  as  oxygen,  is  used  for  the  purpose.  E.  M.  D. 

Experiments  on  the  Treatment  of  Gold-bearing  Ores,  especially  Pyrites. 

By  F.  Freise.     (Esterr.  Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx., 
page  227. 

The  writer  describes  various  methods  for  the  treatment  of  gold-bearing 
ores,  especially  pyrites.  In  his  opinion  the  process  of  roasting  depends 
mainly  on  the  composition  of  the  ore,  and  the  size  of  the  grains,  when  crushed. 
The  action  of  cyanide  of  potassium  on  foreign  metals  in  the  ore  is  also 
considered.  In  the  Black-Etard  process  the  ore  is  treated  with  permanganate, 
and  a  weak  solution  of  common  salt  and  sulphuric  acid  is  added.  In  the 
Sulman-Teed  system  a  solution  of  cyanide  of  potassium  and  of  bromide  is 
used,  but  the  process  is  very  costly.  The  recovery  of  the  gold  by  chlorination 
is  especially  applicable  to  pyrites,  where  any  of  the  other  precious  metals 
are  present.  In  ores  containing  arsenic,  roasting  begins  at  a  lower  tempera- 
ture than  in  ores  free  from  arsenic;  the  process  should  be  carried  out  slowly. 
The  loss  of  gold  is  sometimes  as  much  as  90  per  cent.,  and  is  most  marked  if 
there  is  much  copper  in  the  ore.  The  more  concentrated  the  solution  of 
cyanide  of  potassium,  the  greater  will  be  its  effect  upon  the  other  metals  in 
the  ore,  especially  if  the  temperature  is  high.  E.  M.  D. 

Chemical     Characteristics     of     Brown     Coal. — By    E.     Donath.       CEsterr. 
Zeitschr.  f.  Berg-  u.  Hiittenwes.,  1912,  vol.  lx.,  page  281. 

Brown  coal,  which  is  chiefly  found  in  the  Tertiary  formations,  varies  much 
more  in  outward  appearance  and  in  chemical  and  physical  characteristics 
than  bituminous  coal.  It  consists  of  vegetable  substances  containing  many 
of  the  waste  products  of  cellulose  and  lignum,  which  have  helped  to  build  up 
the  plant.  When  treated  with  boiling  benzol,  brown  coal  parts  with  30  per 
cent,  of  the  bitumen  in  it;  while  an  alkali  solution  withdraws  vegetable 
acid  from  it.  If  it  be  submitted  to  dry  distillation,  the  aromatic  hydrocarbons 
pass  over  into  the  tar.  It  is  almost  wholly  dissolved  in  caustic  soda,  which 
but  slightly  affects  bituminous  coal.  So  varied  are  the  characteristics  of 
brown  coal,  that  it  is  not  easy  to  determine  where  it  merges  into  hard  or 
bituminous  coal.  The  writer  is  of  opinion  that  the  main  difference  between 
the  two  is  the  result  of  the  difference  in  their  original  treatment,  hard  coal 
having  been  subjected  to  much  greater  pressure,  and  more  thorough  dry 
distillation  than  brown  coal.  E.  M.  D. 

The  Bauer  Coke-oven. — Anon.     Bev.  Noire,  1912,  pages  393-394. 

It  has  often  been  noticed,  in  recovery  coke-ovens,  that  the  gases  of 
distillation  become  decomposed  and  lose  their  properties  when,  on  rising  to 
the  aspiration  orifices,  they  reach  regions  wrhere  there  reigns  a  temperature 
higher  than  that  at  which  they  were  evolved.  It  is,  thereforo,  advisable  to 
arrange  that  the  temperature  shall  constantly  increase  from  roof  to  sole.    This 
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i-  obtained  in  the  Bauer  Bystem  by  the  repeated  entrance  of  air  and  gas  at 
differenl  heights,  while  the  heating  chambers,  distributed  in  the  thickne 
the    trails    between    two   adjoining   oven-chambers,    constitute    a    continuous 
heating  flue  of  serpentine  form,  constantly  receiving  fresh  accessions  ol 
and  air.     This  principle  has   been  applied  by  the  inventor  to  formei   o 
bul   in  the  mosl   recent  form  it  has  received  .1  specially  judicious  application, 
owing  to  the  circumstance  thai   these  air  and  gas  increments  are  previously 
heated,  more  or  Less  according  to  the  beighl  of  the  points  .it  which  they  are 
admit  tid. 

The  ability  to  regulate  minutely  the  air  and  gas  admission  secures  a 
•1.  it  saving  <>f  gas,  while  the  working  of  the  oven  is  easily  supervised,  all 
the  regulating  parts  being  visible.  Tuyeres,  each  of  which  can  be  regulated 
independently,  permit  the  direct  admission  of  air  for  combustion,  in  the  event 
of  any  derangement  to  the  tans  by  which  it  is,  as  a  rule,  introduced,  while 
they  also  serve  for  cleaning  and  inspection.  Air  introduction  by  fans,  which 
draw  it  from  vaults  in  the  foundations,  from  the  hot-air  passages  and  tl 
in  the  sole,  and  force  it  into  chequer-work  cells  (chicanes),  ensures  such  an 
exact  regulation  of  the  heating  as  to  permit  of  dispensing  with  a  chimney, 
and  of  disregarding  atmospheric  influences,  so  that  air  has  no  longer  a 
tendency  to  jienetrate  into  the  oven-chambers  and  cause  disadvantageous 
combustions.  J.  W.  P. 

Comparative  Fuel  Values  of  Gasoline  and  Denatured  Alcohol  in  Internal- 
combustion  engines. — By  R.  M.  Strong  and  Lauson  Stone.  Bur. 
Mines,  1912,  Bulletin  No.  43,  pages  1-243. 

This  Bulletin  contains  the  results  of  a  series  of  over  2,000  test--  condui  ted 
at  the  Government  fuel-testing  plants  ;it  St.  Louis  (Missouri)  and  Norfolk 
(Virginia),  and  a  detailed  description  of  the  equipment  used,  as  also  of  the 
methods  of  procedure,  and  the  complete  logs  and  deductions  from  the  various 
tests. 

For  convenience  in  analysing  the  large  cpuantity  of  material  presented, 
the  report  has  been  divided  into  the  following  sections: — (1)  Gasoline  and 
denatured  alcohol  as  fuels;  (2)  apparatus  used  in  tests;  i'-U  procedure  of  test-; 
and  (4)  deductions  from  tests.  The  material  embraced  in  the  last-mentioned 
section  has  been  taken  up  under  the  following  headings: — (a)  Mechanical 
efficiency;  (b)  mixture  quality;  (c)  time  of  ignition;  (d)  character  of  ignition- 
spark;  (e)  jacket-water  temperature;  (/')  speed  of  engine;  (g)  load-variation; 
(A)  mixtures  with  water;    and  (i)  compression. 

Taking  as  a  basis  the  results  of  the  series  of  tests  described  in  the  report, 
the  Bureau  of  Mines,  as  part  of  its  fuel-testing  investigations,  propose  to 
carry  on  further  researches  relating  to  liquid  fuels  in  internal-combustion 
engines.  In  this  connexion,  the  field  of  application  of  the  heavier  fuel  oils, 
both  to  the  internal-combustion  engine  and  to  the  oil-gas  producer,  will 
undoubtedly  demand  early  attention.  A.  P.  A.  S. 


ADMINISTRATION    AND    STATISTICS. 
Effect  of  Limiting-  the   Hours  of  Work   in   Mines. — By  E.   Harmant.     Rev. 
Xoire,  1912,  page  468. 
When  the  (Belgian)  law  that  limits  working  hours  was  put  into  force,  the 
yield  of  labour  was  at  first  the  same  as  before;  but  very  soon  a  great  diminu- 
tion  was  noticed,  the  difference   of  production   attaining  as   much  as  800,000 
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tons  during  the  second  half  of  1911.  Another  disadvantage  is  the  want  of 
care  in  separating  coal  from  stone,  so  that  it  has  to  be  sent  to  the  washery  at 
great  expense.  There  is  also  reason  to  fear  that  in  times  of  depression  coal- 
item  will  not  be  able  to  hold  their  ground,  since  even  now,  in  a  period 
of  prosperity,  profits  have  fallen  off  considerably — from  216  per  cent,  in  1907 
to  0.5  per  cent,  in  1910 — while  the  statistic-  ior  1911,  though  not  vet  complete. 
shadow  the  disappearance  of  all  profit.  J.  W.  P. 


Technical  Progress  in  the  French  Northern  Coal-field. — By  — .  Leprix'  e- 
IilNGUET.       SOC.    Itld.    Mil)..    I  \$,    1911,    f 

506. 

The  area  conceded  incre:  119,846  aci    -      -  500     •    '        -    in  1875  * 

172,827  71,155  hectares)  in  1910,  while  the  coal-production  has  advanced, 

in  round  numbers,  from  3  to  iO  million  tons.  The  mean  depth  of  winding 
shafts,  which  was  918  feet  (280  metre-,  in  1880,  is  now  1,168  feet  (356  meti 
while  the  daily  yield  of  the  underground  hand  has  increased  from  09  ton  in 
1880  to  1043  tons  in  1900  and  106  tons  in  1910.  The  mean  annual  output 
per  winding  shaft  has  increased  from  75,000  to  200.000  ton,;  and  the  maximum 
shaft  diameter  from  13  feet  (4  metres,  to  20  feet  (6  m-  I 

While  progress  has  been  made  in  shaft-sinking,  coal-getting,  lightii.e, 
ventilation  and  shot-firing,  great  precautions  are  now  being  taken  against 
the   danger   of   coal-dust;    and   in    winding   the   progi  less    marked. 

Winding  engines  have  been    -  ly  provided   with   cam   expansion-gear, 

central  condensation,  and  the  Bateau  steam-accumulator,  supplying  a  low- 
pressure  turbine;  but  steam  i,  in  course  of  being  superseded  by  electricity, 
the  fir  4  application  of  which  was  made,  in  1905,  at  Ligny-les-Aires.  Proe 
moreover,  has  not  been  absent  in  pumping,  coal-washing,  coke-making  and 
other  adjuncts  of  the  colliery,  while  Lens,  like  the  Ruhr,  will  eventually  have 
-  blast-furnaces  for  smelting  the  ore  brought  to  them  with  coal  mined  on 
the  -pot.  J.  W.  P. 

Mine  Exploration  and  Bringing  into  Work. — Presidential  Address  by  L. 
Mercier.  Bull.  Soc.  Ing.  dr.  France,  1913,  series  7,  vol.  i.,  pages 
17-28. 

The  importance  that  ironmasters  now  attach  to  securing  a  direct  and 
independent  supply  of  ore  and  fuel  is  a  great  incentive  to  proving  and  turning 
to  account  fresh  mines;  but  this  must  be  done  wisely,  rationally,  and  econom- 
ic.illy. 

Capital. — The  first  care  of  a  mine  worker  should  be  to  forecast  the  develop- 
ment of  which  his  output  i-  susceptible,  so  that  future  extension  may  come 
naturally,  for  a  too  scanty  estimate  may,  owing  to  unforeseen  difficulties 
(especially  in  sinking),  entail  the  necessity  of  an  addition  of  capital,  always 
dreaded  by   a  prudent    administration. 

Labour. — If  the  mine  be  situated  in  a  totally  new  district,  it  will  be 
essentia]  to  attract  and  retain  sufficient  labour,  wages  constituting  the 
principal  item  in  the  cost  of  getting,  while  a  modern  colliery  producing 
3,000  tons  daily  requires  about  3,000  workmen. 

Motive  Power. — A  great  deal  of  power  must  be  available  from  the  com- 
mencement; and  electricity  i-  clearly  indicated  by  the  facility  which  it  afford- 
for  temporary  installations.  If  no  generating  station  exists  in  the  neighbour- 
hood, there  should  be  no  hesitation  in  laying  down  powerful  electric  plant 
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Boring  The  old  free-fall  method  is  improved  by  the  Vogi  and  Kaky 
apparatus,  in  which  the  trepan  ;iml  boring  rods,  though  intimately  conn..  ■ 
are  beld  back  in  their  fall  by  an  elastic  coupling,  so  as  to  give  ;i  sharp  blow, 
while  ;i  stream  of  water,  miiI  down  the  hollow  rods  and  rising  in  the  annular 
apace  between  them  and  1 1 1  *  -  inside  <>r  the  hole,  take-  ofl  tii<.  d£bri».  I 
in. .thuds  have,  however,  the  disadvantage  of  grinding  the  rook  and  reducing 
it  to  .1  state  of  mud,  so  thai  there  was  greal  difficulty  in  establishing  the  order 

of  strata  passed  through. 

Diamond  ami  Steel-grain  Boring.  The  diamond  drill  was  therefore  re- 
orteii  in,  which  gives  exoellenl  results  when  the  rocks  are  homogeneous  and 
great  rapidity  of  boring  is  required  without  too  great  regard  to  expenet 
but  it  is  not  suitable  for  rocks  in  which  a  soft  paste  encloses  hard  nodules. 
A  now  method,  however,  that  with  steel  grains  (like  fowling  shot)*  permits 
of  traversing  excessively  hard  measures  at  a  .-.peed  of  100  to  110  revolutions 
per  minute.  The  boring  tube,  divided  horizontally  into  two  compartments 
lor  receiving — the  upper  one  the  sediment,  and  the  lower  one  the  core — is 
attached  to  the  hollow  rods,  the  whole  being  hung  from  a  rope  passing  over 
a  pulley  on  the  surface.  This  method,  which  was  applied  with  success  to 
boring  for  iron-ore  in  Normandy,  has  permitted  of  traversing,  without  too 
great  expense,  beds  of  very  hard  sandstone,  whereas  other  methods  had  onlj 
given  mediocre  results  in  the  same  measures,  with  great  expenditure  of  time 
and  money.  Instruments,  mostly  of  recent  invention,  record  the  deviation 
ol  bore-holes  for  freezing  the  ground  in  which  a  shaft  is  to  be  sunk;  and  the 
problem  of  inclined  boring,  to  prove  highly  upthrown  seams,  appears  to  be 
on  the  point  of  solution.  Bore-holes  have  now  been  pul  down  to  more  than 
1,921  feel  (1,500  metres),  a  greater  depth  than  that  at  which  working  can  as 
yet  lie  carried  on. 

Shaft-sinking.  -Whereas,  20  years  ago,  sinking  through  watered  measures 
was  regarded  as  a  difficult  and  perilous  undertaking,  it  is  now  quite  an 
ordinary  performance,  thanks  to  the  enormous  progress  made  in  this  branch 
of  mining.  At  the  same  time  however,  freshly  found  deposits,  especially 
in  the  Belgian  Campine  and  the  continuation  of  the  Saar  coalfield,  have  posed 
problems  that  are  not  yet  completely  solved.  In  the  former  coal  occurs  under 
a  cover  from  1,640  to  2,625  feet  thick,  consisting  of  sandy  and  watered  strata; 
while  in  the  Saar  it  is  overlain  by  about  1,312  feet  of  variegated  sandstone, 
much  fissured  and  having  enormous  feeders,  sometimes  of  salt  water.  Expecta- 
tions of  success  in  sinking  are  founded  on  two  methods,  with  freezing  and 
cement  injection,  while,  in  some  cases  of  running  underground  water,  cement- 
ation has  been  resorted  to  for  ensuring  the  success  of  freezing. 

Cementation  Method. — This  method,  due  to  M.  Henri  Portier,  was  first 
applied,  in  1904,  to  Bethune  shaft  No.  11  in  the  Pas-de-Calais,  for  stopping 
fissures  in  the  chalk  sides;  and  the  success  obtained  led  to  its  being  employed 
in  sinking.  Observations  made  between  1905  and  1909,  and  the  introduction 
of  several  improvements,  permitted  the  company,  in  1910,  to  cement  the 
watered  measures  of  its  shaft  No.  lter  under  excellent  conditions,  the 
number  of  injection-holes  being  reduced  from  six  to  four,  the  time  occupied 
from  10  to  3  months  and  loss  of  cement  from  22  to  72  per  cent.,  while  the 
cost  was  only  a  third  of  what  it  would  have  been  with  freezing.  In  fine,  for 
watered  and  not  sandy  measures  the  cementation  method  appears  to  be  as 
trustworthy  as  the  freezing  method ;  but  it  also  has  the  great  advantage  of 

*See  "Boring  with  Loose  Grains  of  Hardened  Steel,"  Trans.  Inst.  M.E., 
1913,  vol.  xlv.,  page  744. 
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being  more  rapid  and  less  costly,  while  permitting  of  retouches  in  the  course 
of  execution  and  of  forming  a  compact  mass  of  watertight  rock  round  the 
shaft.  Of  the  thirteen  shafts  put  down  in  the  Pas-de-Calais  between  1908  and 
1911  twelve  were  sunk  with  cementation  against  one  with  freezing. 

J.  W.  P. 

Boiler  Accidents  in  France  during  the  Year  1911. — [Official.]     Ann.  Mines 
Paris,  1912,  series  11,  vol.  ii.,  pages  526-535. 

Of  the  2d  accidents  which  took  place  during  the  year  under  review  6 
had  fatal  results,  the  total  number  of  deaths  being  10;  21  other  persons 
sustained  injury,  partly  in  these,  but  mostly  in  other  accidents. 

Neither  of  the  two  accidents  that  occurred  at  collieries  had  fatal  results. 
On  April  6th,  at  the  Aniche  Mines,  by  reason  of  the  deformation  under 
pressure  of  steam  (?)  of  the  sheet-iron  semi-cylindrical  shields  (which  did  not 
fit  properly  together)  of  a  water-gauge,  a  workman  who  was  turning  on  the 
steam-tap  was  rather  seriously  scalded.  The  cause  is  regarded  as  entirely 
fortuitous.  On  December  8th,  at  the  Escarpelle  collieries  (in  the  Nord  coal- 
field) one  of  the  pendentive  Field  tubes  in  an  engine-boiler  split  ju^t  when  the 
man  in  charge  had  opened  the  furnace-door  to  stir  up  the  tire:  he  sustained 
grievous  injury.  The  cause  i>  attributed  to  defective  autogenous  welding  of 
the  Field  tube. 

Of  the  other  accidents,  five  took  place  on  railways,  one  on  board  a  river- 
steamer,  and  the  remainder  in  connexion  with  various  industries,  including 
metallurgy,  agriculture,  flour-mills,  chemical  works,  etc.  Two  accidents 
occurred  with  non-tubular  boilers,  8  with  "  smoke-tube "  boilers,  4  with 
water-tube  boilers,  and  one  with  the  Field-tube  boiler. 

Faulty  installation  accounted  for  6  accidents,  faulty  upkeep  for  5,  negli- 
gence or  foolhardiness  for  10,  and  undetermined  causes  for  5.  L.  L.  B. 

Bath-house    at    the    Emscher    Pit    of    the    Colongc    Colliery    Company, — 
Min.  d-  Engin.  World,  1912,  vol.  xxxviii.,  page  1181. 

The  building  of  the  colliery  consists  of  a  substantial  brick  structure  with 
a  light  roof  and  large  skylights,  and  measures  130  feet  in  length  by  77  feet  in 
breadth.  On  the  ground  floor  is  a  large  changing  hall  for  about  1,200  men, 
with  54  shower-baths,  a  small  portion  of  which,  with  nine  shower-baths,  is  set 
aside  for  the  youths.  There  is  also  a  change-room  with  five  shower-baths  for 
day  labourers,  the  object  being  to  prevent  the  operation  of  the  large  changing 
hall  for  a  small  number  of  men  coming  off  at  odd  times. 

The  lamp-cabin  and  distributing  room,  ambulance-room  containing  a 
shower-bath,  mechanical  engineer's  office,  shift-master's  office,  storeroom  and 
storekeeper's  office,  check  office  and  lavatory  conveniences,  complete  the 
ground  floor.  On  the  first  floor,  by  which  the  men  enter  from  the  pit-bank, 
are  the  change-rooms  and  baths  for  the  officials,  and  the  under-manager's 
office;  also  baths  for  the  under-manager  and  mines  inspector,  and  the  over- 
men's office. 

The  interior  walls  of  the  large  change-hall  are  covered  with  glazed  tiles 
to  a  height  of  about  6  feet.  Corrugated-iron  screens  standing  about  1  foot 
off  the  floor  and  about  7  feet  in  height  screen  the  baths  from  the  change-room. 

Shower-baths  have  been  adjudged  as  being  most  suitable  to  the  conditions. 
Cold  water  under  pressure  is  led  into  a  boiler,  to  which  there  is  also  a  supply 
of  steam;  and  a  careful  mixture  is  made,  water  at  35°  Cent.  (05°  Fahr.)  being 
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distributed  under  pressure  to  the  baths.  1  he  miner,  Leaving  the  pit  by  the 
covered  way,  enters  the  building,  gives  up  Ins  lamp,  receives  and  bands  in  bis 
check,  ;mil  proceeds  direct  to  the  change-room.  There  be  undresses,  take-  the 
shower-bath,  dresses,  and  hauls  hi>  mine  clothes  into  place  under  the  roof 
for  drying  Bach  miner  is  supplied  with  a  galvanized-iron  chain  passing  over 
a  pulley  in  the  roof,  and  having  a  hook  .it  one  end  from  which  are  suspended 
the  clothes;  also  from  this  chain  there  hangs  a  box  containing  his  soap  and 
towel,  and  there  is  a  padlock  to  secure  the  chain  when  in  position,  so  thai  no 
tampering  with  another  miner's  clothes  is  possible.  \.  P.  A.  S. 

Mining:   Industry   of   Russia   in   1910. — By  — .   Bartels.      Zeitschr.    /     Berg-, 
lliitt.-  a.  Salinenwes.,  Annual,  1913,  vol.  lxi.,  pages  210-214. 

The  principal  mining  products  in  1909  were  as  follows  :  — 

1909. 
Poods.  I 

Silver-bearing  lead-zinc  ore    ...         ...  6,561,817  7,232,725 

Copper-ore          36,258,717  42,016,531 

Iron-ore  ...         316,457,651  :;:.0,643,189 

Cast-iron 176,122,472  185,115,752 

Ordinary  iron  and  steel           152,546,709  178,198,437 

Coal         1,632,218,785  1,521,984,358 

Petroleum           568,002,720  587,669,380 

Salt          148,437,340  126,254,728 

N.B.—l  pood  =  36-1  pounds.  A.  B.  L. 


Mineral    Industry    in    Turkey. — Anon.      Bull.    Soc.    Ing.    Civ.    France,    1913, 
-erics  7,  vol.  i.,  page  296. 

Although  the  great  deficiency  of  railways  prevents  Turkey  from  turning 
to  account  her  considerable  mineral  wealth,  except  in  the  case  of  deposits  near 
the  sea-coast,  the  mineral  industry  is  by  no  means  a  negligible  factor.  Salt, 
which  is  a  State  monopoly,  is  almost  Entirely  consumed  in  the  country,  the 
excise  duty  having  produced  about  £1,000,000  in  1910,  and  exports,  chiefly  to 
India  and  Bulgaria,  about  £88,000.  A  French  company  has  obtained  a  Govern- 
ment concession  to  work  phosphates  in  the  valley  of  the  Jordan,  the  annual 
production  being  estimated  at  100,000  tons.  The  American  consul  at  Constan- 
tinople is  of  opinion  that  the  bitumen  in  the  neighbourhood  of  the  Dead  Sea 
might  be  worked  to  great  advantage;  but  at  present  its  working  is  uot  regular. 
A  French  syndicate  which  mines  iron-ore  in  the  Mersina  district  produced 
about  25,000  tons  in  1910,  and  also  400  tons  of  zinc-ore  from  the  same  neighbour- 
hood. Chrome  iron-ore  mines  near  Alexandretta  have  been  much  developed; 
but  the  output  is  not  known.  Those  of  Mersina  produced  1,800  tons  in  1910, 
those  of  Smyrna  14,000  tons,  and  those  of  Thessalonica  380  tons.  The  State 
works  a  few  mines,  including  that  of  copper  at  Arghana ;  but  is  preparing  to 
lease  them  to  a  company.  The  output  of  the  Heraclea  Colliery  in  Asia  Minor 
was  b'54,118  tons  in  1909.  It  is  worked  by  French  concessionaires,  whose  lease 
will  expire  in  1946.  Official  permits  have  been  issued  to  work  215  mines ;  but 
only  69  are  actually  worked,  although  the  mining  law  of  1906  affords  great 
facilities.  J.  W.  P. 
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II.— LIST  OF  FATAL  AND  NON  -  FATAL  EXPLOSIONS  OF 
FIRE-DAMP  OR  COAL-DUST,  AND  BAROMETER,  THER- 
MOMETER, etc.,  READINGS  FOR  THE  YEAR  1912. 


Compiled  by  PERCY  STRZELECKI. 


The  barometer,  thermometer,  etc.,  readings  have  been  supplied  by  the 
permission  of  the  authorities  of  Glasgow  and  Kew  Observatories,  and  give 
some  idea  of  the  variations  of  atmospheric  temperature  and  pressure  in  the 
intervening  districts  in  which  mining  operations  are  chiefly  carried  on  in 
the  United  Kingdom. 

The  barometer  at  Kew  is  34  feet  and  at  Glasgow  180  feet  above 
sea-level.  The  barometer  readings  at  Glasgow  have  been  reduced  to  32 
feet  above  sea-level,  by  the  addition  of  0*150  inch  to  each  reading,  and  the 
barometrical  readings  at  both  observatories  are  reduced  to  32°  Fahr. 

The  statistics  of  fatal  and  non-fatal  explosions  have  been  obtained 
from  H.M.  Inspectors  of  Mines. 

The  times  recorded  are  Greenwich  mean  time,  in  which  midnight 
equals  0  or  24  hours. 


Table  T. 


Summary  of  Explosions  of  Firk-damp  or  Coal-dust  in  the 
several  Mines-inspection  Districts  during  1912. 


Mines  inspection  District. 

Fatal  Accidents. 

Non-fatal  Accidents. 

No.            Deaths. 

Injured. 

No. 

Injured. 

Durham     ... 

Liverpool     and      North 
Wales 

Manchester  and  Ireland... 

Midland  and  Southern   ... 

Newcastle 

Scotland    ... 

South  Wales        

York  and  North  Midland 

Totals      

2  2 

0  0 

1  1 

3  3 

0                0 
7               11 

4  13 
3              94 

1 
0 

1 

2 
0 

1 
17 

7 

2 
0 

0 
9 

7 
61 
21 

6 

2 
0 

0 

11 

10 
70 
39 
11 

20            124 

32 

109 

143 
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TABLE    II. -List    «>k    Fatal    EXPLOSIONS    01     FlBE-DAMP    OB    COAL-DUST    IS 
COLLIEBIES    in    THE    8BVEBA1     MINI  [OH    DI8TBICT8    DUBIHG    1912 


1912. 

Colliery. 

Ciiniiy. 

1  tion 
Dlatrfot 

Deathi. 
1 

No.  of 
Persoru 
Injured 

Jan.     6,  18-0      1 

In  11  wick 

Durham 

Durham 

1 

„     25,  1015     ( 

lobbinshaw     (No.    3 
lit     Oil-shale) 

Edinburgh    ... 

Scotland 

2 

1 

Feb.    2,  20-0 

Jentley         

York     .. 

York  and  North 
Midland 

:\ 

4 

„       4,  2L0      ] 

^ewbattle     

Edinburgh     ... 

Scotland 

1 

0 

,.     24,  15-30    ] 

Norton            

Stafford 

Midland      and 
Soul  hern 

1 

1 

„     26,  130 

,ady  shore     

Lancashire    .. 

Manchesl  ei 
and  Ireland 

1 

1 

Mar.  27,  11*30 

Sedwas 

Monmouth 

South  Wales... 

3 

9 

April  17,    <l-5 

Crane 

Glamorgan    .. 

Do. 

4 

4 

May     7,  1225 

Little  Mill  (No.  2  Pit) 

Ayr     

Scotland 

1 

I 

„     11.    130 

Newton  (No.  1  Pit)  ... 

Lanark 

Do. 

2 

1 

,.     18,  1345 

Markham 

Monmouth    ... 

Smii  b  Wales.. 

."> 

2 

June  12,    3-10 

Streamhead  ... 

Stafford 

Midland     and 
Southern 

1 

1 

July     6,    4-46 

Barnsley  Main 

Fork 

York  and  North 

Midland 

3 

0 

„       8,    7-20 

East  Parkhead 

Lanark 

Scotland 

1 

0 

„       9,    1-30 

Cadeby  Main 

York 

York  and  North 
Midland 

35 

0 

„    9,  no 

Do. 

York 

Do. 

B3 

—  88 

3 

—    3 

Sept.    1,  22-20 

Westbolme    ... 

Durham 

Durham 

1 

0 

„     21,24-0 

Grovesend 

Glamorgan    ... 

South  Wales  .. 

1 

2 

„     23,  10-0 

Hloxwich 

Stafford 

Midland      and 

1 

0 

Southern 

Oct.   15,  23-30 

Bardykes 

Lanark 

Scotland 

3 

1 

Dec.  14,    8-0 

Rosshill  (Oil-shale).. 

Linlithgow    ... 

Do. 

1 

0 

124 

32 

Table  III.— List  of  Non-fatal  E 

"IRE-DAMP  OB   COAL-D 

XPLOSIONS  OF  I 

UST    IN 

Collieries  in  the  sevkkal  Mines-inspectio 

sT  Districts  during 

1912. 

1912 

Colliery.                                   County. 

Mines-inspect  km 
District. 

No.  of 
Persons 
Injured. 

2 

Jan.     2,  10-55 

Blackwell         

Derby    . . . 

York  and  North 

Midland 

4.  20-55 

Howroyd           

York      ... 

Do. 

1 

5,    7-15 

Upper  Cymraer 

Glamorgan 

South  Wales  ... 

2 

6,  10-30 

Waingroves 

Derby    ... 

York  and  North 

1 

Midland 

9,    8-0 

Auchinreoch  (No.  2  Pit)  Stirling 

...    Scotland 

2 

„      15,    6-0 

Darngavil     (Greyrigg,     Lanark  ... 

Do. 

1 

No.  2) 

„      16,    7-30 

Seafield  (No.  3  Pit— Oil- 
shale) 

Linlithgow 

Do. 

1 

„      20,    63C 

Cadeby  Main    ... 

York       ... 

...    York  and  North 

4 

Midland 

„      22,    8-0 

Newbattle         Edinburgh 

...   Scotland 

1 

„      22,  18-0 

Moody's  Graigola        ...   Glamorgai. 

...   South  Wales  ... 

1 

Feb.     1,  100 

Henwain            ...         ...Monmouth 

Do. 

1 

„        7,    9-3( 

)    Mountain  Level           ...   Glamorgan 

... 

Do. 

1 

8,    6-3( 

)    Great  Western    (No.    3          Do. 
Pit) 

Do. 

1 

„        9,    90 

Whitehill  (No.  1  Pit)  ..     Ayr 

1 

Scotland 

1 
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Table  III. — Continued. 


1912. 

Colliery. 

County. 

Mines-inspection 
District. 

No.  of 
Persons 
Injured. 

Feb.  12.  17  0 

Highhouse  (No.  1  Pit) 

Ayr         

Scotland 

„      12,  18-30 

Bloomfield  Hall 

Stafford 

Midland  and 
Southern 

„      15.    60 

Hook      

Pembroke 

South  Wales  ... 

1 

„      19,    6-45 

Twechar  (No.  1  Pit)    ... 

Dumbarton 

Scotland 

„      19,  23-0 

Tory coed           

Glamorgan 

South  Wales  ... 

„      20,    5-30 

Broomrigg  (No.  3  Pit) 

Stirling... 

Scotland 

„      22,    945 

Bargoed 

Monmouth 

South  Wales  ... 

3 

.,      22,  16-30* 

Cadder  (No.  17  Pit)    ... 

Lanark  ... 

Scotland 

„      22,16-45 

Emma   ... 

Durham 

Newcastle 

„      29,  2345 

Aldridge  (No.  2  Pit)   ... 

Stafford... 

Midland  and 
Southern 

Mar.  13,  1140 

Cleland  (No.  3  Pit)    .. 

Lanark  ... 

><■  itland 

„      16,  12-30* 

Cadder  (No.  17  Pit)     ... 

Do.       

Do. 

„      27,    8-0 

Duddingston  (No.  3  Pit 
—  Oil-shale) 

Linlithgow 

Do. 

1 

April    1.  14-451 

Giffnock  (No.  2  Pit)    ... 

Renfrew 

Do. 

„        7,    1-0 

Warrens  Hall  ... 

Stafford... 

Midland  and 
Southern 

„        8,  12-30 

Springhill         

Ayr         

Scotland 

„      10.11-0 

Broomhouse 

Lanark  ... 

Do. 

1 

,.      12,  18-30 

Bridgeness 

Linlithgow 

Do. 

.,      14.  1230 

Gilbertficld  (No.  1  Pit) 

Lanark  ... 

Do. 

] 

„      22,  13'45 

Brancepeth  ("A"  Pit) 

Durham 

Durham 

„      24,  1330 

Mynydd  Newydd 

Glamorgan 

South  Wales  ... 

„      26,  10-0 

Gateside 

Lanark  ... 

Scotland 

May    6,    715 

Govan  (No.  5  Pit) 

Do 

Do. 

6,  15-0 

Minto  (No.  1  Pit) 

Fife        

Do. 

„      14,  11-45 

Seafield  (No.  3  Pit— Oil- 
shale) 

Linlithgow 

Do. 

„      15,  10-30 

New  Dynant    ... 

Carmarthen 

South  Wales  ... 

„      22,  10-0 

Auchenharvie  ... 

Ayr 

Scotland 

„      22,  120 

Blaenavon  (Big  Pit)  ... 

Monmouth 

South  Wales  ... 

„      28,    7-0 

Bardykes 

Lanark  ... 

Scotland 

„      28,  10-0 

Backwortk 

Northumberland 

Newcastle 

June    6,    5*0 

Gilbertfield       

Lanark  ... 

Scotland 

6,  140 

Tormynydd  Pihondda... 

Glamorgan 

South  Wales  ... 

8,  16-30 

Pennyvenie  (No.  2  Pit) 

Ayr 

Scotland 

,.      12,    90 

Rock 

Glamorgan 

South  Wales  ... 

.,      13,    4-30 

Auchenharvie  ... 

Ayr         

Scotland 

!     „      13,    5-30* 

Daldowie 

Lanark  ... 

Do. 

„       13,     7-0 

Bog  (No.  3  Pit) 

Do 

Do. 

„      17,21-0 

Woodhall          

Do 

Do. 

..      20,20-15 

Kingsbury 

Warwick 

Midland  and 
Southern 

„      24,    715 

Victoria...         

York      

York  and  North 
Midland 

„      24,  12-30 

Darngavil     (Greyrigg, 
No.  4) 

Lanark  ... 

Scotland 

„      27,    6-50 

Glengarw 

Glamorgan 

South  Wales  ... 

July     2,  14-30 

New  Cwmgorse 

Do 

Do. 

„        8,    1-0 

Kinglassie 

Fife        

Scotland 

9,    9-45 

Duddingston  (No.  1  Pit 
—Oil-shale) 

Linlithgow 

Do. 

9,  10-0 

Annandale  (No.  11  Pit) 

Ayr         

Do. 

„      12,    0-30 

Cobbinshaw  (No.  3   Pit 
—Oil-shale) 

Edinburgh 

Do. 

„      25,16-30 

Thankerton 

Lanark  ... 

Do. 

„      27,  1030 

Copper  Pit        

Glamorgan 

South  Wales  ... 

Exact   time  doubtful. 
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Table  111.     Continued, 


1919 

July  29,  11-0 

Colliery. 

County. 

Mini.-  [nam  i  klon 
District. 

No.  of 
Persons. 
Injured 

[ngliston  (No.  36  Pit— 

Edinburgh 

Scotland 

Oil-shale) 

„      30,  13-0 

Victoria   (No.    1    Pit 
Ironstone) 

Renfrew 

Do 

Aug.    3,    30 

Moorewood 

Somerset 

Midland  and 

Southern 

„      12,23-30' 

Prestongrange 

Baddington 

Scotland 

,,      23,    830 

Damgavil     (Greyrigg, 

No!  2) 
Rosahill  (Oil-shale)      ... 

Lanark  

Do. 

..     28,    8-15 

Linlithgow 

Do. 

2 

Sept.    3,  1530 

Auchincruive    ... 

Ayr         

Do. 

6.  19-20 

Alton  (No.  2  Pit) 

Do 

Do. 

..      12,    8  15 

Gilbertrield  (No.  1  Pit) 

Lanark  ... 

Do. 

„      16,22-45 

Auehenharvie(No.  5  Pit) 

Ayr         

Do. 

„      20,    030 

K  inglassie 

Fife        

Do. 

„      23,    650 

Glengarw 

Glamorgan 

South  Wales   ... 

3 

„      23,  2030 

Holy  town 

Lanark  ... 

Scotland 

1 

„      24,    80 

Aucbenharvie  ... 

Ayr         

Do. 

Oct.      1,  14-0 

D.vsart.  (Frances  Pit)  ... 

Fife        

Do. 

2,  2130 

Wharncliffe  Ganister  ... 

York       

York  aud  North 
Midland 

5,    7-30 

Moat  Hal]         

Shropshire 

.Midland  and 
Southern 

2 

7,    50 

Bullock  Hall 

Northumberland 

Newcastle 

..       11,    710 

Burnockhill 

Ayr 

Scotland 

1 

„      14.    70 

Jawcraig  (No.  3  Pit)  ... 

Stirling 

Do. 

1      i 

„      18,11-0 

Stafford            

Stafford 

Midland  and 
Southern 

' 

,.      18,  15-20 

Forge 

Do 

Do. 

1 

„      19,    6-30 

Auchenbarvie  ... 

Ayr         

Scotland 

.,      24.  19-30 

Tormynydd  Rhondda ... 

Glamorgan 

South  Wales  ... 

.,      29,    5-0 

Newbiggin 

Northumberland 

Newcastle 

„      29,  110 

Kilton  (Ironstone) 

York       

Durham 

Nov.     1,    7-20 

New  Caepoutbren 

Carmarthen 

South  Wales  ... 

3,  17-0 

Dunnikier    (No.     1,    or 
Fanny  Pit) 

Fife        

Scotland 

„      11,    1-30 

Bowbill 

Do 

Do. 

..      11,  14-40 

Penny venie  (No.  4  Pit) 

Ayr         

Do. 

12,14-0 

Gwaunclawdd  ... 

Brecon  ... 

South  Wales  .. 

„      20,1130 

North  Walbottle 

Northumberland 

Newcastle 

„      20,  20-20 

Rosebank  (No.  2  Pit) ... 

Fife        

Scotland 

„      26,    7-30 

Newton  (No.  1  Pit)     ... 

Lanark  ... 

Do. 

„      26,  130 

Aikenbead 

Renfrew 

Do. 

„      26,  131 5 

Bailliesmuir 

Lanark  ... 

Do. 

..      27,  15-30 

Giffnock  (No.  2  Fit)    ... 

Renfrew 

Do. 

Dec.     5,    7-30 

Ffosfach 

Carmarthen 

South  Wales  ... 

8.  10-0 

Wester  Moffat 

Lanark  ... 

Scotland 

„      10,    0-50 

Newburgb 

Northumberland 

Newcastle 

2 

„      11,  12-30 

Whitfield           

Stafford 

Midland  and 
Southern 

,.      12,    6-30 

Gartliston  (Fire-clay)... 

Lanark  ... 

Scotland 

„      18,    7-0 

Caerau  (No.  3  Pit)      ... 

Glamorgan 

South  Wales  ... 

„      20,    7-0 

Glyncoed 

Do. 

Do. 

,.      24,  180 

Seghill 

Northumberland 

Newcastle 

.,      26,  11-30 

Lower  Ynysarwed 

Glamorgan 

South  Wales   .. 

143 

Exact  time  doubtful. 


BAROMETER,   THERMOMETER,    ETC.,    READINGS,    1912. 


107 


Table  IV. — Barometer,  Thermometer,  etc.,  Readings,  1912. 

JANUARY,  1912. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

■si 

o  a 

Barometer. 

Tempera- 
ture. 

o  o 
-  © 

5  2 
|| 

U    3 

6 

4i.ll. 

10  a.m. 

4  P.M. 

10  p.m. 

Max 

Min. 

d 

s 

4  A.M. 

10a.m. 

4  P.M.  10  P.M. 

Max 

Min. 

1 

30'394 

30-444 

30-438 

30-451 

50-1 

43-7 

(51 

3 

30-183 

30-195   30-199 

52-1 

45-9 

5* 
sw 

sw 

1 

30-193 

2 

30-436 

30-456 

30-401 

30-359 

473 

41-0 

SW  by  W     2 

30 

171 

30-175 

30-113   30013 

48 

1 

454 

sw 

3 

30-257 

30-233 

30-206 

30-148 

496 

461 

wsw 

3 

29 

943 

30-041 

30-030   29-966 

48 

0 

39-5 

SW 

4 

30-048 

29-964 

29-839 

29-709 

50-6 

48-0 

SW  by  W 

4 

29 

816 

29-708   29-576    29-420 

45 

5 

38-2 

N 

5 

29-531 

29-501 

29-521 

29-564 

49-7 

395 

Wby  S 

5 

29 

322 

29-272 

29-228   29-260 

13 

1 

37-3 

WSW 

6 

29-514 

29-125 

28-787 

28-785 

51-8 

38-3 

SEbyS 

6 

29 

221 

29-046 

28-894   28-928 

39 

4 

346 

NE 

7 

28-845 

29-210 

29-572 

29-867 

506 

33-3 

NNW 

7 

29 

133 

29-466 

29711    29-871 

36 

1 

27-9 

NNW 

8 

29-967 

29-932 

29-740 

29-422 

44-3 

30-6 

SEbyE 

8 

29 

857 

29-749 

29-503   29-193 

33 

7 

25-3 

NE 

9 

29-371 

29-453    29-518 

29679 

506 

40-8 

SWbyW 

9    29 

060 

29- 157 

29-312    29-526 

36 

8 

32-2 

NE 

10 

29  833 

29-961 

29997 

30036 

46- 1 

35-3 

SW 

10  1  29 

694 

29-774 

29-776   29-712 

43 

7 

35- 1 

E 

11 

30-038 

30-035 

30-059 

30- 133 

463 

38-1 

S  by  W 

11  i  29 

644 

29-686 

29-796 

29-886 

47 

0 

431 

SSW 

12 

30-202 

30-257 

30-214 

30175 

444 

39-3 

SSW 

12    29 

918 

29-958 

29-939 

29-842 

47 

1 

42-1 

s 

13 

30-118 

30-117 

30-066 

30-036 

47-7 

43-9 

Sby  E 

13    29 

684 

29-779 

29-780 

29-765 

50 

2 

443 

s 

14 

29-966 

29-982 

29-957 

29-967 

45-9 

434 

Sby  W 

14  '29 

727 

29-635 

29-665 

29-803 

49 

4 

40-1 

PE 

15 

29-891 

29864 

29-798 

29-762 

45-4 

44-3 

Sby  E 

15  '29 

779 

29-668 

29-571 

29515 

16 

5 

33-4 

NE 

16 

29-740 

29-726    29-724 

29-771 

45-6 

42-8 

E  by  S 

16  129 

479 

29-504 

29-562 

29-704 

16 

9 

41-9 

E 

17 

29-808 

29-860 

29-855 

29-888 

42-9 

329 

E  by  N 

17    29 

Ml 

29-978 

30-050 

30-066 

42 

6 

331 

ENE 

18 

29-848 

29-856 

29-814 

29-965 

41-2 

33-6 

E 

18  i  30 

082 

30-072 

29-954 

29896 

36 

1 

33-5 

NE 

19 

30-082 

30-130 

30-059 

30-008 

42-9 

325 

SW  by  W 

19    29 

911 

29-996 

30-034 

30  046 

38 

1 

324 

N 

20 

29  963 

29-972 

29-955 

30-005 

47-4 

42-3 

E 

20    30 

036 

30-002 

29-959    29-966 

40 

9 

34-0 

NE 

21 

30-035 

30-079    30-043 

30-009 

45-0 

38-6 

SW  by  S 

21  |  29 

93  4 

29-950 

29-930 

29-903 

41 

6 

38-8 

W 

22 

29-943 

29-884   29-794 

29-708 

42-0 

376 

S 

22  ]29 

865 

29-872 

29-820 

29-822 

39 

3 

34  0 

NNW 

23 

29-676 

29-679   29-659 

29-608 

42-7 

401 

ENE 

23    29 

830 

29-868 

29-818 

29-808 

37 

0 

29-1 

N 

24 

29-521 

29  492   29  517 

29-513 

45-8 

39-0 

S  by  W 

24  !  29 

729 

29-667 

29-595 

29-583 

36 

4 

32-5 

NE 

25 

29-547 

29-622    29-640 

29-714 

40-7 

35-0 

NWbyW 

25    29 

581 

29-668 

29-744 

29-870 

41 

3 

35-1 

NE 

26 

29-753 

29-832   29-873 

29-971 

40-9 

31-4 

N  by  E 

26    29 

92  4 

30-002 

30-034 

30094 

36 

9 

32  5 

NE 

27 

30033 

30-12J   30-144 

30-194 

373 

30-3 

N  E  by  N 

27    30 

118 

30-164 

30-167 

30-186 

36 

0 

31-7 

N 

28 

30-213 

30-264   30-237 

30-270 

363 

25-0 

NEbyN 

28  ;30 

173 

30181 

30-177 

30-207 

35 

4 

30-3 

ss-: 

29 

30-269 

30  287   30-257 

30-287 

371 

18-0 

N  by  E 

29  .30 

225 

30-280 

30-258 

30-258 

31 

3 

23-3 

NE 

30 

30-283 

30-277   30-177 

30145 

383 

24-8 

W  by  N 

30    30 

244 

30-171 

30-044 

29-982 

43 

1 

25-2 

W 

31 

30-069 

30-008   29-964 

29-921 

39-6 

30-4 

NWby  W 

31  1  29-996 

29-992 

29-933   29-851 

42-7 

329 

NW 

FEBRUARY,  1912. 


29-807 
29-370 
29-518 
29-557 
29-330 
29-124 
29-214 
29-099 
29-031 
29-301 
29196 
29-336 
29491 
29-835 
30107 
30-076 
30-038 
29-882 
29527 
29-316 
29-796 
29-964 
29-889 
29-820 
29-799 
29-956 
29-908 
30-138 
29-763 


29-692 
29-290 
29-529 
29-579 
29-248 
29-139 
29-326 
29-003 
29-060 
29-389 
29  296 
29-359 
29-575 
29-943 
30-110 
30-103 
30-028 
29-792 
29-451 
29-442 
29-838 
29-960 
29-866 
29-919 
29-811 
29-968 
30-062 
30-140 
29-811 


29522 
29-327 
29-527 
29  544 
29-106 
29-118 
29-272 
29-004 
29-076 
29-336 
29-349 
29-444 
29-646 
30-008 
30063 
30092 
29-944 
29-660 
29-328 
29-613 
29-860 
29-905 
29-803 
29849 
29-832 
29-917 
30-125 
30-035 
29-870 


■462  :  372 

•467  32-0 

•573  33-1 

•460  28-5 

069  33-6 

111  461 

•249  49'5 

068  51-1 

•212  52-2 

•272  50-9 

•382  52-0 

•467  49-4 

•750  467 

088  46-4 

•069  47-5 

•081  526 

•941  56-3 

•597  54-2 

•305  51-7 

•736  479 

•942  48-6 

934  53-2 

•762  55-7 

•815  51-1 

•924  52-4 

•940  51  0 

•152  57-0 

•903  57-9 

•935  55-6 


30-8 
22-6 
20-4 
257 
23-3 


Wby  S 

NW 

NW 

ENE 

E 


32  2    SEbyS 
S 
SE  by  S 
S 

s 

Sby  E 
SWbyS 
S  by  \V 
N  by  E 
S 
S 
S 
SSE 
SSE 
Wby  S 
SSE 
SSW 
47-6   SWbyS 
43-3    S  by  W 
437  3W  by  W 
35-9    SW  byS 
49-8    W  by  S 
50-3      SSW 
48-3        SW 


38-5 
45-0 
46-6 
41-5 
415 
42-4 
431 
42-6 
40-0 
45-6 
42-9 
423 
467 
41-6 
332 
46  1 


29 
29 
29 
2'.< 
29 
29 
28 
28 
28 
28 
29 
29 
29 
29 
29 
29 
29 
29 

19  j  29 

20  29 

21  29 

22  29 

23  29 

24  29 

25  29 

26  29 

27  29 

28  29 

29  29 


-733 
■571 
•530 
-674 
•419 

081 
■921 
•958 
•867 
•982 
•347 
•53s 
■718 
•874 
■923 
■867 
■734 

787 
■372 
•237 
■937 
■747 
■423 
•71o 
•645 
■592 
•377 
■721 
■214 


29-649 
29-645 
29-597 
29-678 
29-335 
29-056 
29-005 
28-921 
28-899 
29078 
29386 
29-601 
29761 
29-953 
29853 
29-909 
29-792 
29-815 
29-297 
29-360 
29-706 
29-642 
29  292 
29-750 
29*662 
29-508 
29-628 
29-692 
29-300 


573 
569 
627 
592 
219 
001 
913 
792 
895 
232 
425 
634 
799 
956 
7  48 
76S 
778 
7"7 
232 
371 
710 
479 

547 

71 15 
648 
436 
703 
613 
409 


29-555 
29-529 
29-671 
29-530 
29-158 
28-952 
28-897 
28-797 
28-951 
29-323 
29-487 
29-681 
29-840 
29-970 
29-821 
29-716 
29-781 
29-579 
29-213 
29-573 
29-743 
29-488 
29-645 
29-699 
29-639 
29-486 
29-672 
29-442 
29-474 


>-2 

27-1 

•7 

26-0 

■3 

241 

•2 

16-3 

■1 

20-0 

»1 

28-7 

•5 

349 

•6 

40-9 

•3 

40-5 

•1 

39-o 

•4 

31-3 

•9 

39-0 

•9 

38  5 

•o 

37-0 

■4 

37-0 

•2 

379 

■7 

43-5 

•9 

384 

■6 

39-3 

■o 

39-2 

•6 

325 

0 

42-3 

•3 

41-7 

■2 

38-0 

■7 

36-2 

■2 

42-3  | 

■4 

42-9  1 

1 

47-4 

■1 

45-9 

NNE 
NNE 
NE 
NE 
E 
ENE 
SE 
ENE 

E 
WSW 
NE 
ENE 
NE 
E 
E 
E 

SW 
N 
NE 
W 

s 

ESE 
WSW 
WSW 

SW 

SSW 
WSW 
SSW 

sw 


His 


BAROMETER,    THERMOMETER,    ETC.,    READINGS,    1913, 


M  LECH,  1918. 


k  E  W 

GLASGOW. 

It  A  Hi.  M 

[UBS. 

r  - 

Barometer. 

Turns*- 

TUBE. 

1! 

**  s 
a  ~ 

i 

4   A.M  . 

10  a.m. 

I  i-.si . 

10  P.M. 

\l  1, 

Mill. 

I     4a.m. 

10  A.M 

4p.m. 

10  P.M. 

M..i 

Mm. 

t  a 

§ 

Q  i 

a 

5  i 

1 

JJI-Mili 

29-758 

29598 

29-539 

51-9 

S 

29352 

29  1  A 

29-101 

49-6 

441 

SSE 

2 

29-649 

29-701 

29-566    - 

553 

17-4 

S  liy  \Y 

2    29-163 

29-884 

29-134 

2*  97* 

52-2 

42-8 

SSW 

3 

29  338 

29  156   29-613 

521 

11-6 

s\v  by  8 

3    28891 

29-094 

89811 

49-4 

42  0 

WSW 

4 

29-662 

29-569 

29-221    29-152 

510 

10-9 

S 

4     2: 1  -249 

28-911 

28-817 

45-2 

36-9 

BE 

5 

29067 

29  273 

29-81] 

58-8    12-:: 

W  bj  S 

5    :-  349 

28  964 

29*076 

29111 

481 

36-3 

WSW 

6 

29-341 

29-491 

29  642 

W  by  N 

>;    29-155 

2'<  270 

29-363 

89-519 

479 

38-6 

w 

7 

29-768 

j.,  ggg 

29-904   29955 

W6 

36-3 

W 

7    29  580 

29-628 

29-658 

29671 

459 

379 

w 

8 

29  -70 

29-788 

29584 

29  000 

18-0 

36-7 

s 

29-455 

29-239 

29  348 

44-3 

37- 1 

E 

9 

29676 

29-670 

29-670 

52-1 

40-8 

s 

9    89-417 

29-413 

29-454 

29-545 

47-8 

39-3 

E 

10 

29-634 

29-664 

29-685 

29764 

51-4 

10-0 

E 

10    29-595 

29-666 

29-696 

29-776 

457 

373 

ENE 

11 

29  825 

29-949 

30-009 

30  i  10 

IS-  4 

35-1 

w.-w 

11    29-836 

29-945 

29-959 

3002s 

16  2 

40-0 

E 

12 

30-222 

30-302 

30  264 

18-8 

38-3  swi.vW 

12    30025 

29996 

29-905 

29813 

46-3 

396 

SW 

13 

30-177 

30-089 

30087 

58-2    14-8 

8W  by  8 

13    29-740 

29856 

29855 

29-783 

50-4 

453 

wsv\ 

14 

29-iiss 

30-003 

29-942 

29'906 

579    19-7 

sw  by  s 

14    29-699 

29-727 

29-686 

29-643 

52-5 

452 

SW 

15 

29-779 

29-698 

29685 

29-779 

50-1    386 

wsw 

15    29-526 

29572 

29652 

46-1 

38-0 

w 

it; 

29-820 

29829 

29-725 

29635 

49-2 

35-0 

wsw 

16    29-645 

29  603 

29-467 

29336 

472 

34-3 

SSW 

17 

29491 

29-394 

29-215 

29127 

17-0 

42-9 

S  by  E 

17    29-203 

29133 

29-008 

28-974 

491 

43-2 

s 

18 

29-029 

28-887 

28-738 

28869 

46- 1 

38-0 

E  by  s 

18    28-900 

28-854 

2S-S30 

28-846 

450 

39-1 

SW 

19 

29-003 

29-138 

29-220 

29-244 

48-9 

372 

wsw 

19    2-  35] 

2S-M.9 

28-894 

28-931 

48-1 

36-2 

SW 

20 

29  291 

29-419 

29-449 

29-449 

46-4 

34-4 

SWl.v  W 

20    28-952 

29-034 

29107 

29147 

4  41 

34-3 

w 

21 

29295 

29014 

28-939 

28-882 

531 

32-4 

SSW 

21    29-070 

28948 

28-904 

28-948 

423 

343 

ENE 

22 

28963 

29-183 

29-359 

29-563 

51-7 

43-3 

W  by  N 

22    29-038 

29-211 

29-382 

29547 

482 

38-6 

N 

23 

29-701 

29-685 

29-535 

29-444 

47  1 

38-0 

S  by  E 

23    29-542 

29535 

2G-419 

39-339 

48-3 

31-8 

NE 

24 

29-379 

29-615 

29  Taj 

29-846 

55-4 

47-2 

W  by  S 

24    29-345 

29-465 

29-470 

29-496 

481 

39-8 

N 

25 

29-911 

30-043 

30-097 

30-192 

60-8 

51-6 

SW 

25    29-593 

29-699 

29-737 

29-822 

54-2 

441 

S 

26 

:;<riss 

3022* 

30-152 

30-131 

60-0   50  0 

sw 

26    29  805 

29-800 

29-746 

29741 

53- 1 

43-8 

S 

27 

30-061 

30-105 

30-097 

57-0   48-0 

W  by  3 

27    29-627 

29-767 

29827 

29712 

521 

43-3 

SW 

28 

30009 

30-024 

30-011 

30-185 

58-4   45-0 

W  by  S 

28    29-676 

29-782 

29844 

89-850 

50- 1 

363 

SW 

29 

30-169 

30-240 

30-175 

30-131 

52-2    39-7 

W  by  8    29    29-841 

29759 

29667 

442 

365 

SSW 

30 

30-029 

30020 

29  984 

536   ia-o 

W  by  N    30    29-649 

29-663 

29-724 

29-629 

(6-6 

36-3 

SW 

31 

29-833 

29-665 

29-370 

49-9    39-2 

SSW      31    29-473 

29393 

29-416 

29  596 

43-6 

355 

WNW 

APRIL,  1912. 


1 

29-429 

29-694 

29-917   30-126 

18-3 

37-9    N  by  W 

1 

29-761 

29-932 

30-000   30-108 

461 

341 

WNW 

2 

30-257 

30-324 

30-273 

30-317 

:>:>>■(•, 

33-1 

WNW 

2 

30-080 

30  048 

30  151   30-264 

52-1 

362 

W 

3 

30-368 

30-433 

30-398 

30-428 

38-6 

SSW 

3 

30-275 

30-265 

30219   30-199 

525 

38-8 

SSW 

4 

30-410 

30-392 

;:o-29H 

30-253 

57'5 

42 -s 

SW 

4 

30-071 

29997 

29-852 

29-725 

523 

47  2 

S 

!    5 

30-137 

30129 

30-123 

30-161 

60-3 

46-8 

w  by  S 

5 

29-685 

29-757 

29-823 

29855 

52  3 

490 

S 

6 

30-149 

30-141 

30127 

30-225 

63-6 

49-4 

w 

6 

29-805 

29-825 

29-956   30-077 

53-2 

451 

SW 

7 

30-243 

30-257 

30-140 

30-074 

61-6 

47-9 

WSW 

7 

30-074 

30-047 

29-879   29-746 

499 

43  5 

SW 

8 

29-910 

29-740 

29-508 

29-585 

55-7 

43-7 

SW  livff 

8 

29-438 

29-128 

29- 159 

29-481 

48-9 

36-1 

SW 

9 

29-677 

29-776 

29813 

29-757 

490 

37-6 

X  N  W 

9 

29-635 

29-678 

29560 

29-484 

453 

:y.;^ 

w 

10 

29559 

29-656 

29-717 

29-810 

49-1 

40-0 

XN  W 

10 

29-560 

29-651 

29-686 

29-762 

47-2 

37-0 

w 

11 

29-871 

29-908 

29  95* 

30-142 

51-1 

34-3 

W  N  W 

11 

29746 

29-917 

29-982 

30-154 

45-9 

353 

WNW 

12 

30-2S8 

30-407 

30-396 

30435 

492 

31-3 

X  by  W 

12 

30-244 

30-295 

30-292 

30-307 

44-9 

29-8 

SW 

13 

30-431 

30  438 

30-385 

3o-3** 

53-4 

39-0 

NWbyW 

13 

30-315 

30-347 

30331 

30-350 

54-6 

43-1 

WSW 

14 

30-375 

30*380 

30-332 

30-341 

56-3 

45-0 

N 

14 

30-343 

30344 

30-316 

30-304 

553 

413 

SW 

15 

30-335 

30  347 

30-272 

30-305 

55-2 

39  5 

X  by  E 

15 

30-884 

30-291 

30-234 

30-209 

59-2 

47-3 

SSW 

16 

30-272 

30-261 

30-165 

30-160 

55-4 

37-7 

E  by  N 

16 

30-143 

30-133 

30061    30061 

618 

49-0 

SSE 

17 

30-073 

30-030 

29-947 

29-919 

58-1 

42-9 

EXK 

17 

30-047 

30-032 

29-936 

29924 

591 

461 

E 

18 

29-889 

29-894 

89-849 

29912 

61-6 

301 

W 

18 

29-87-4 

29-876 

29-803 

29-853 

54-8 

40-3 

N 

19 

29-938 

29-985 

29-987 

30-071 

631 

10-0 

S  by  W 

19 

29-01 

29887 

29-864 

29-919 

60-3 

393 

SE 

20 

30-110 

30-153 

30-154 

30-217 

68-5 

38-6 

SSW 

20 

29-955 

30-012 

30-057 

30-124 

57-0 

44-0 

SE 

21 

30-266 

30-371 

30-239 

30-297 

,i--o 

40  1 

Eby  X 

21 

30-150 

30-185 

30211 

30-280 

590 

514 

SE 

22 

30-306 

30-332 

30-323 

30-303 

66-1 

40-0 

E  by  X 

22 

30-338 

30-351 

30-406 

659 

48-8 

NNE 

23 

30-363 

30  364 

30-294 

30-312 

63-5 

10-2 

NE  by  E 

23 

10-469 

30  493 

30-440 

30-471 

65-2 

44- 1 

N 

24 

30-279 

30-254 

30-198 

42-7 

NE  by  E 

24 

30-428 

30-327 

30-326 

66-5 

40-4 

NNE 

25 

30-231 

30-206 

30-099 

30-105 

59 -S 

414 

N 

25 

30-289 

30- 183 

30-169 

58-6 

130 

NE 

26 

30-044 

29-993 

89-863 

89-855 

61-0 

40-9 

XE  by  E 

26 

30101 

30-049 

29-908 

28-908 

554 

41-3 

N 

27 

29-807 

29814 

29-73  4 

29-834 

59-4 

435 

ENE 

87 

29-885 

29-899 

29-876 

29-966 

544 

412 

NE 

28 

29-846 

29  -9<C> 

29-S9S 

29-979 

54-6 

42  0 

N 

28 

29-976 

29-990 

29-954 

30-007 

57-1 

359 

SW 

29 

29-974    30-030 

30-073 

30-192 

511 

38-2 

N 

29 

30-064 

30  147 

30-187 

30-258 

52-0 

41-2 

NNE 

30 

30-235    30-282 

30233 

30-844 

53-9 

37-0 

NNE 

30 

30-262 

30-257 

30-166 

30-128 

542 

"•" 

N 

1 

BAROMETER,   THERMOMETER,    ETC.,    READINGS,    1912 
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KEW. 

GLASGOW. 

Barometer. 

Tempera- 

og 

Babometer.                   Tempera- 

o§ 

ture. 

ll 

TURE. 

§1 

a! 

4a.m. 

10  a.m. 

4  P.M. 

10  P.M. 

Max 

Min. 

•-  a 

d 

4a.m. 

10  a.m. 

4  P.M  . 

10  p.m.  Max 

Miu. 

■~  a 

- 
1 

61-6 

40-8 

SWbvW 

- 

29-855    544 

444 

s 

30-211 

30-191 

30-080 

30-100 

1 

30-043 

29-978 

29-908 

2 

30043 

30-020 

29959 

29-960 

64-6 

5C-8 

w 

2 

29-770 

29-792 

29-774 

29-811    56-2 

48-2 

SW 

3 

29-943 

29970 

29-939 

29-937 

60-7 

461 

S  bj  W 

3 

29-848 

29-935 

29-904 

29-971    559 

44-6 

SSW 

4 

29-928 

29-967 

29-979 

30-011 

543 

479 

E 

4 

29-984 

30-011 

29974 

29-993   51-9 

42-1 

N  N'  E 

5 

29  983 

2999 

29-942 

29-967 

60-5 

479 

El.vS 

5 

29969 

29-939 

29-886 

29-831    49-9 

41-1 

E 

6 

29  961 

30-016 

30-043 

30082 

62-8 

471 

SW  bv  W 

6 

29-756 

29-806 

29-808 

29814   570 

486 

S 

7 

30-087 

30-123 

30076 

30-125 

6i-0 

536 

S  by  w 

7 

29-816 

29-880 

29-893 

29-949    61-1 

51-2 

s 

8 

30-196 

30-284 

30304 

30-314 

68-7 

56-8 

vv 

8    30-025 

30-112 

30-074 

30  065    622 

53-3 

s 

9 

30-305 

30-265 

30-200 

30-170 

71-1 

55"5 

W  byS 

9 

30-086 

30-122 

30-130 

30135   59-1 

51-1 

sw 

10 

30135 

30115 

30-040 

30-000 

68-9 

54-7 

E 

10 

30-091 

30-087 

29-963 

29-871    63-0 

44-4 

SW 

11 

29-875 

29-770 

29-739 

29-775 

747 

53  "5 

SW  by  S 

11 

29-616 

29-486 

29-534 

29-611    57-1 

48-2 

SSW 

12 

29-755 

29724 

29-716 

29  943 

68  0 

507 

N  by  E 

12 

29-622 

29754 

29-8* 

29912   581 

45 '5 

N 

13 

30043 

30-141 

30095 

30- 112 

64-0 

48-8 

SE  byS 

13 

30-031 

30-004 

29-988   570 

40-0 

SW 

14 

30039 

29-957 

29797 

29-725 

711 

47-8 

SE 

14 

29-902 

29-849 

29-717 

29633   61-6 

44-4 

SW 

15 

29  546 

29-493 

29-442 

29-438 

68-2 

51-8 

S 

15 

29541 

29-477 

29-422 

29-403 

54-1 

46-2 

.SW 

16 

29-520 

29629 

29-729 

29-863 

559 

45-8 

w  by  S 

16 

29-388 

29-461 

29-547 

29609 

56-4 

42-9 

w 

17 

29915 

29-991 

29-997 

30-007 

613 

449 

\V  N  W 

17 

29-779 

29-835 

29-819 

29-740 

595 

43-2 

WSW 

18 

29-969 

29-963 

29952 

29-995 

638 

47-4 

WSW 

IS 

29-739 

29-787 

29-835 

29-901 

569 

45-4 

SW 

19 

29994 

30005 

29-950 

29-936 

66-4 

47-0 

w 

19 

29-928 

29-932 

29-894 

29-887 

571 

40-7 

w 

20 

29-845 

29-768 

29-707 

29-745 

67-0 

48-5 

sw 

20 

29-825 

-     " 

29-725 

29-720 

55-8 

46-1 

NNE 

21 

29-749 

29-733 

29-688 

29-670 

641 

46-6 

S  by  W 

21 

29-704 

29-723 

29-738 

29-770 

548 

44-7 

N  N  K 

22 

29-593 

29-561 

29-533 

2 9 '555 

65- 1 

53  9 

'J  J 

29-748 

29-733 

29-711 

29-743 

53  4 

40-2 

N 

23 

29563 

29629 

29733 

29-879 

56-1 

48-0 

W  by  N 

23 

29-738 

29-795 

29-851 

29-970 

55-2 

41-1 

NNE 

24 

29977 

30-099 

30-169 

30-261 

571 

44-7 

NbyE 

24 

30-032 

30-102 

30-150 

30239 

62  1 

44-0 

SW 

25 

30-300 

30-317 

30-290 

30-297 

60-1 

40-9 

N 

25 

30-281 

30-277 

30233 

30-234 

62-8 

39-9 

S 

26 

30233 

30-186 

30*114 

30118 

62-3 

39-0 

W  by  N 

26 

30-208 

30-166 

30-062 

30-n77 

64  9 

416 

SW 

27 

30-082 

30-037 

29-958 

29-966 

67-u 

430 

NNW 

27 

30-040 

30-003 

29-959 

29-930 

57 '5 

41-2 

WSW 

28 

29-950 

29-941 

29'89> 

29-907 

667 

476 

N  by  W 

28 

29896 

29-893 

29-851 

29-846 

632 

49"2 

WSW 

29 

29-892 

29-872 

29-804 

29-794 

71-3 

43-7 

NW  by  N 

29 

29-807 

29-785 

29-749 

29-751 

60-0 

51-0 

SW 

30 

29-758 

29-757 

29-729 

29-777 

72-0 

51-0 

SbyE 

30 

29-746 

29-764 

29-799 

29-869 

590 

441 

WSW 

31 

29-793 

29-796 

29-736 

29-739 

67-5 

51-3 

ESE 

31 

29-867 

29-847 

29-805 

29-776 

544 

46-8 

NE 

JUNE,  1912. 


1    29-6961 

29-650 

29-522 

29-469 

65-3   46-3          E 

1    29-703 

I 
29-661   29-594   29"608  '  60-6 

462 

NE 

2   29391 

29-402 

29-429 

29-462 

65-6   49-1  SW  by  S 

2    29-559 

29-542   29-508   29"487   51-1 

47-7 

NE 

3    29-437 

29-428 

29-479 

29-522 

62-3 

43-2        SW 

3    29-425 

29-425    29-398   29-380   55'0 

473 

NE 

4   29-405 

29-390 

29-327 

29-304 

62-1 

47-9       SSW 

4    29-352 

29359   29-382   29-455   53-5 

48-9 

NE 

5   29-381 

29-505   29-518 

29-569 

64-1 

17"3    SWbyS 

5    29-480 

29-540   29-579   29616   590 

49-4 

NNE 

6    29615 

29-694   29-722 

29795 

66-1 

48-9      SSW 

6    29-624 

29-653   29-666   29-713   59"5 

514 

NW 

7   29-790 

29-781    29754 

29-774 

58-3 

47-1       ESE 

7    29-727 

29-776   29-774   29845    627 

47-3 

WSW 

8    29-780 

29-842   29-883 

29943 

63-4 

52-7 

NNW 

8    29-849 

29-858   29-848  29'860   56"0 

50-3 

NE 

9    29-949 

29-935   29-868 

29-872 

68-0 

52-9 

SSE 

9    29-826 

29-851   29-823   29-830   61-9 

50-1 

NE 

10   29-812 

29-792   29-728 

29-712 

66-4 

49-9 

SSW 

10    29-816 

29-778   29720   29703   55'2 

50-0 

NE 

11    29-661 

29-670   29-658 

29-735 

67-7 

48-0 

NE  by  N 

11    29-683 

29-721   29-763   29-829    59-1 

48-1 

NE 

12    29-758 

29-810   29-827 

29-855 

60-3 

53-1 

N  by  W 

12    29-842 

29-841   29-782   29-746   614 

49-9 

NE 

13   29-847 

29  827   29-787 

29-833 

66-7 

49-3 

SW  by  W 

13    29-641 

29-642   29-639   29-700   60-5 

511 

W 

14   29-847 

29-863   29-839 

29819 

672 

48-3 

WbyN 

14    29  734 

29-739   29-673   29-626   587 

50-6 

W 

15   29-827 

29-870   29-873 

29-801 

64-2 

52-8 

W  by  S 

15    29-604 

29-617   29-585   29-548   590 

50-1 

WSW 

16   29-683 

29-678 

29-813 

29-947 

63-4   511 

w' 

16    29-509 

29-649   29-752   29-814   56-7 

45-2 

NW 

17    29-975 

30-011 

29-999 

29-950 

637 

49-6 

w 

17    29-868 

29-887  29-834   29762   57-9 

41-2 

s 

18    29935 

29-976 

29-960 

30-012 

73-8 

560 

WSW 

18    29-663 

29-653  29-679   29766   657 

479 

SW 

19    29-953 

29-841 

29-758 

29-826 

791 

536 

SE 

19    29-727 

29-680   29-622   29-616    601 

53-4 

SSE 

20    29-912 

29-992 

30-009 

30-068 

68-3 

54-0 

W  SW 

20    29-636 

29-673  29-754   29'817    607 

512 

SW 

21    30053 

30-040 

29985 

29-994 

69-5 

52  2 

SW  by  S 

21    29-804 

29-776   29-736   29-722   59-8 

50-3 

S 

22    29-960 

29-897 

29-825 

29-766 

79-0 

50-6 

Sby  E 

22    29-668 

29-700  29-694   29"669   62-3 

551 

S 

23    29707 

29-822 

29-852 

29-899 

71-1 

560 

Wby  S 

23    29-588 

29-627   29-624   29-628   67"5 

56-1 

s 

24   29-891 

29-912 

29-924 

29-982 

68-0 

540 

SWbvS 

24    29-607 

29-625   29-671   29701    62-1 

54-1 

SSW 

25   29-950 

29-829 

29-721 

29-694 

64-1 

55-5 

Sby  It 

25    29-610 

29-477   29-417   29-482   65-9 

524 

SE 

26   29725 

29-849 

29-958 

30-085 

68-4 

54-6 

W 

26    29-553 

29-663   29-762   29  870   66-3 

50-1 

SW 

27    30-101 

30-100 

30049 

30-002 

66-6 

52-7 

S  by  W 

27    29-886 

29-881   29-819   29-731   59-3 

53-0 

s 

28   29-882 

29-859  29-825 

29-850 

69-1 

535 

s 

28    29-677 

29-651    29618   29-634  60-3 

53-4 

E 

29    29-789 

29-759   29-736 

29-780 

67-0 

50-3 

SWbvS 

29   29-630 

29-638   29-622    29-684   65"1 

52-6 

SW 

30    29-799 

29-823   29-786 

29-791 

63-7 

51-3 

SWby  W 

30    29676 

29-679   29-671    29-673   60-1 

511 

SW 

110 
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KKW. 

QLA8GOW. 

Barometer. 

rKMPl  BJ 

TURK. 

°A 

3  a 
o 
■~  - 

-  d 
C  a 

Babometeb. 

Tempera. 

TUBE. 

n 

25 

V 

4a.M. 

10  a.m. 

4  P.M  . 

10  P.M. 

Max 

Miu. 

-- 
a 

4a.m. 

10  a.m. 

4  P.M. 

10  P.M. 

Mai 

Min. 

0 
1 

29785 

29-818 

65-4 

544 

as 

W  by  N 

i 

29-687 

30-818 

512 

-  f 

29-817 

29-838 

29-744 

29-876 

61-2 

NW 

2 

29  826 

."J  866 

29-856 

29-825 

61-3 

531 

NW 

2 

29895 

29919 

29-923 

39*980 

.;;  i 

499 

NW 

3 

29-801 

29  922 

30-040 

60-9 

;,:;  3 

El.y  S 

3 

30-005 

30038 

30-093 

30-180 

64-3 

521 

E 

4 

30081 

30169 

30-175 

30-230 

65-3 

554 

N 

4 

30193 

30-216 

30192 

30-323 

684 

532 

E 

5 

30-220 

30202 

30-124 

30-088 

68-3 

532 

NE 

5 

30-235 

30231 

30- 165 

30-149 

67'fl 

516 

NE 

6 

30-025 

29949 

29874 

29-852 

72-3 

57-9 

NE  by  E 

6 

30- 116 

30057 

29-902 

673 

49-1 

NNE 

7 

29835 

39*899 

29902 

29-956 

73-3 

579 

SWIivW 

7 

29861 

29-840 

29794 

29-760 

69-4 

519 

SW 

8 

29  994 

30-013 

30010 

30-064 

690 

55-3 

SW  by  8 

8 

29-688 

29-761 

29-833 

29-910 

61-3 

53  -2 

W 

9 

30084 

30-101 

30-043 

30018 

712 

494 

SWbyW 

9 

29918 

29-937 

29-907 

29*858 

641 

493 

SW 

10 

29-981 

29-915 

29-898 

29941 

76-9 

592 

B 

10 

29-734 

29-649 

29-603 

39-680 

639 

513 

ssw 

11 

29950 

29996 

■_':•  !'7»i 

29972 

745 

59-9 

S 

11 

29-728 

29-802 

29-838 

29-818 

650 

502 

SW 

12 

29-927 

29-868 

29-796 

29-876 

86-7 

56-7 

S  by  E 

12 

29744 

29-735 

29734 

29-810 

652 

53  2 

SW 

13 

2!»-:<:;o 

29  936 

29962 

29-967 

77-4 

62-6 

SW  bj  w 

13 

29898 

29-999 

30061 

30092 

653 

54-6 

w 

14 

29969 

29991 

29952 

30-025 

84-4 

616 

n  n  i : 

14 

30089 

30-071 

30050 

30-104 

734 

54-6 

N 

15 

30-062 

30-081 

30-074 

30105 

85-0 

62-5 

E 

15 

30123 

30-180 

30171 

30-206 

726 

52-6 

NE 

16 

30-075 

30-064 

30-020 

30-047 

83-7 

62-S 

ENE 

16 

30- 194 

30- 192 

30-163 

30-203 

67  5 

556 

ENE 

17 

30-017 

30-019 

29937 

29-983 

80-0 

593 

NE  by  N 

17 

30-185 

30175 

30099 

30043 

64-3 

55- 1 

NE 

18 

29-937 

29903 

29825 

29893 

690 

52-1 

N 

18 

29976 

29-970 

29-948 

29992 

662 

48-7 

N 

19 

29-874 

29-841 

29799 

29-802 

58-3 

479 

NW 

19 

29970 

29948 

29-954 

29-982 

68-1 

46-8 

NNE 

20 

29-795 

29-825 

29-817 

29851 

63-7 

510 

N  by  E 

20 

29-981 

29-989 

29973 

29995 

71-7 

53  3 

ENE 

21 

29-844 

29-874 

29-871 

29924 

72-0 

51-6 

8 

21 

29988 

30007 

29-989 

30-044 

65*4 

52-3 

E 

22 

29-919 

29  933 

29-903 

29-908 

658 

534 

S  byW 

22 

30-034 

30031 

29-986 

29-974 

618 

50-9 

ENE 

23 

29-882 

29  879 

29-851 

29-891 

72-6 

57  8 

E 

23 

29919 

29-930 

29-905 

29933 

615 

49-8 

E 

24 

29-S79 

29-890 

29-857 

29-854 

78-3 

582 

SE 

24 

29-910 

29-903 

29-869 

29-860 

624 

50-7 

ENE 

25 

29-804 

29-810 

29-800 

29-873 

75-4 

58-0 

Sbv  W 

25 

29-809 

29-776 

29-712 

29746 

671 

57-2 

ENE 

26 

29-889 

29-903 

29-859 

29820 

75-6 

54-0 

SSW 

26 

29743 

29-766 

29-75 1 

29776 

674 

56-1 

w 

27 

29-721 

29  689 

29-645 

29545 

74-5 

59-5 

S 

27 

29-753 

29-704 

29641 

673 

519 

E 

28 

29  500 

29574 

29-585 

29  586 

tis-:; 

569 

SW 

28 

29-430 

29-231 

29-150 

29063 

629 

540 

E 

29 

29573 

29587 

29-588 

29-591 

63-8 

55-3 

sw  by  s 

29 

29-173 

29-178 

29150 

29- 175 

620 

512 

SW 

30 

29-576 

29621 

29-684 

29811 

66-9 

52-4 

SW  by  S 

30 

29-226 

29-359 

29-458 

29  512 

599 

50-3 

W 

31 

29-798 

29-705 

29464 

29-413 

63-8 

50-4 

S  by'E 

31 

29-489 

29-461 

29-398 

29-349 

60-1 

49-1 

SW 

AUGUST,  1912. 


29-423 
29665 
29908 
29-621 
29-650 
29-448 
29372 
29-663 
29769 
10  29795 
U     30-001 

12  29-997 

13  29-703 

14  29-706 

15  29-654 

16  29-917 

17  29-945 

18  29-670 

19  29-617 

20  29-486 

21  29-863 

22  29-929 

23  29-936 

24  29-580 

25  29-643 

26  29  275 

27  29-457 

28  29-776 

29  29-572 

30  29577 

31  30-006 


29-512 
29-750 
29-917 
29-516 
29-725 
29-337 
29-410 
29720 
29-799 
2!'-7iis 
30-067 
29-916 
29-748 
29-674 
29-722 
29-992 
29-953 
29-672 
29-590 
29-557 
29  975 
30060 
29-755 
29-567 
29663 
29-239 
29-557 
29  853 
29-471 
29641 
30-082 


29-539 

29-616 

29-804 

29-885 

29-849 

29773 

29-470 

29-585 

29-718 

29  657 

29-299 

29-359 

29475 

29-599 

29746 

29773 

29-814 

29  831 

29-773 

29-885 

30-071 

30-071 

29796 

29-720 

29-732 

29-750 

29-644 

29-667 

29-768 

29-872 

29-994 

29996 

29-891 

29-818 

29-612 

29-634 

29-538 

29-514 

29-636 

29-758 

29-980 

29-935 

30-077 

30-078 

29651 

29-637 

29-536 

29614 

29-600 

29491 

29-215 

29351 

29-593 

29-701 

29-815 

29-727 

29512 

29-580 

29-724 

29-915 

30-081 

30*056  | 

65-4 
64-0 
67-3 
699 
65-4 
61-6 
66-6 
649 
639 
63-3 
63-6 
59-7 
61-3 
61-3 
603 
65-6 
66-1 
67-1 
66-6 
65-1 
59-4 
62-3 
658 
63-4 
65-7 
59-1 
60-3 
63-5 
67-2 
66-5 
63-1 


525 

i 
SWby  W| 

48-2 

W 

45-3 

SE 

55-9 

Sby  E 

53-3 

S 

54-1 

SSE     [ 

53-6 

SSW 

53-3 

SW  by  S 

52-2 

W  by  N  i 

49-0 

SSW 

48-0 

SW  by  W 

47-n 

E  by  N 

48-4 

NW  byN 

457 

sw  byS 

52-0 

SW 

51-2 

SW  by  S 

58-6 

S 

55-6 

S  by  W 

53-9 

S  by  E 

50-3 

SSW 

48-3 

wsw 

49-6 

w 

521 

SW  by  S 

58-5 

S  by  W 

54-9 

S  by  E 

51  2 

\\  SW 

48-9 

W  bv  S 

449 

s 

55-7 

SWbyS; 

53-9 

WSW 

472 

W 

29-300 
29-573 
29-843 
29-775 
29-263 
29462 
29-415 
29538 
29-597 
29-647 
29-896 
29-958 
29-804 
29  444 
29473 
29693 
29-712 
29-539 
29-446 
29-325 
29-559 
29-835 
29724 
29569 
29623 
29  473 
29-535 
29-669 
29-355 
29262 
29-915 


29-335 
29-684 
29-861 
29-706 
29236 
29-481 
29-439 
29  581 
29-604 
29-692 
29  931 
29947 
29  736 
29-422 
29-520 
29756 
29-654 
29-497 
29451 
29-324 
29  675 
29-889 
29-598 
29-611 
29-621 
29-453 
29-572 
29680 
29  152 
29-439 
29-971 


-J!' 

390 

29 

755 

29 

852 

29 

515 

29 

340 

29 

417 

29 

490 

29 

608 

29 

618 

39 

747 

39 

942 

39 

879 

29 

629 

29 

415 

29 

585 

89 

752 

29 

607 

39 

434 

29 

425 

29 

392 

■2  9 

742 

29 

892 

29 

528 

39 

593 

29 

587 

39 

435 

29 

617 

29 

616 

29 

224 

29 

642 

39 

926 

29502 
29-819 
29852 
29-362 
29445 
29443 
29525 
29-632 
29-645 
29-841 
29-967 
29-853 
29547 
29-461 
29-658 
29  755 
29-608 
29-452 
29-395 
29-471 
29-810 
29  862 
29-575 
29633 
29551 
29-506 
29-655 
29-518 
29-237 
29-831 
29-797 


1 

49-0 

NW 

•8 

453 

NE 

•8 

40-2 

S 

•o 

48-4 

NE 

"2 

529 

SE 

■9 

484 

SE 

■3 

523 

NE 

•o 

492 

WNW 

•7 

49-1 

W 

•2 

46-2 

W 

■0 

51-1 

N 

50-7 

N 

■6 

454 

WNW 

•1 

48-1 

W 

■2 

53-6 

W 

•9 

521 

SW 

•5 

54-8 

SE 

•9 

529 

NW 

rl 

50-2 

E 

•3 

50-9 

WSW 

'•7 

48-2 

w 

■8 

47-2 

w 

28 

48-1 

ENE 

>-7 

47-8 

E 

l-l 

48-3 

NE 

1-9 

472 

E 

:-7 

41-7 

N 

1-6 

431 

SSW 

i-2 

49-1 

SW 

il 

50-5 

WNW 

i-3 

431 

W 

BAROMETER,   THERMOMETER,    ETC.,    READINGS,    ]  912. 
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KEW.                                                                             GLASGOW. 

Barometer. 

Tempera- 

"3 |                         Barometer.                     Tempera- 

«-.  d 
o  o 

ture. 

-  0 

TORE. 

2 

s 

4  a.m. 

10  a.m. 

4  P.M. 

10p.m. 

Max 

Min. 

—  s 

2  a 

£     4a.m. 

10  a.m. 

4p.m.  10p.m. 

Max 

Min. 

u  a 

p 

29923 

29-870 

29-848 

63-9 

52-8 

WbyN 

P. 
1    29-737 

29-756 

29-741   29-750 

582 

48-7 

5s 

WNW 

1 

29979 

2 

29-818 

29-835 

29 

B94 

30-003 

60-5 

483 

NWby  W 

2    29751 

29-794 

29-902   30000 

611 

44 

3 

NE 

3 

30-100 

30-158 

30 

127 

30-053 

601 

437 

SSW 

3    30-001 

29-903 

29-680   29-566 

59-5 

■17 

a 

S 

4 

29-929 

29-925 

29 

942 

29-982 

64-7 

51-9 

WSW 

4 

29-558 

29534 

29-589   29-629 

58-5 

49 

2 

W 

5 

29-977 

29-996 

29 

939 

29-933 

59-2 

47-8 

Wby  S 

5 

29-617 

29-631 

29695   29727 

54  -8 

47 

1 

WNW 

6 

29-901 

29-905 

29 

946 

30-027 

59-2 

463 

NWbyW 

6 

29-737 

29-780 

29-893   29985 

57-8 

48 

0 

WNW 

7 

30-096 

30166 

30 

195 

30-199 

60-0 

46  0 

WWW 

7 

30020 

30-074 

30-024   29957 

55  1 

46 

7 

W 

8 

30-124 

30-097 

30 

061 

30045 

660 

544 

w 

8 

29941 

30-000 

30-069   30-153 

55-0 

46 

2 

ENE 

9 

30-099 

30-179 

30 

172 

30164 

58-9 

42-8 

NNW 

9 

30-199 

30225 

30-193   30-198 

527 

37 

0 

NW 

10 

30  095 

30-065 

30 

063 

30-100 

54-1 

42-2 

NW 

10 

30-178 

30-189 

30  147   30-150 

55-3 

42 

9 

N 

11 

30064 

30  046 

30 

049 

30116 

52-4 

447 

NW  byN 

11 

30-127 

30-162 

30-182   30-291 

60-0 

37 

4 

NNE 

12 

30-153 

30-274 

30 

309 

30-395 

61-2 

51-0 

N  byB 

12 

30-321 

30-369 

30-345   30-349 

58-3 

40 

2 

W 

13 

30-402 

30-423 

30 

35" 

30-342 

593 

45-4 

N 

13 

30335 

30-329 

30-279 

30-258 

54-9 

46 

3 

W 

14 

30-293 

30-261 

30 

186 

30-201 

621 

46  -0 

NW 

14 

30-203 

30197 

30146 

30-159 

60-4 

51 

1 

w 

15 

30-149 

30-190 

30 

1 .;.  i 

30-185 

62-2 

54-6 

N  W  by  N 

15 

30-143 

30-167 

30-136 

30-143 

59-1 

47 

2 

WNW 

16 

30-182 

30-222 

30 

202 

30-220 

62-3 

52-3 

NW 

16 

30-124 

30141 

30123 

30-167 

617 

18 

9 

w 

17 

30210 

30-259 

30 

252 

30-287 

58-9 

47-9 

NW 

17 

30163 

30-210 

30-224   30-281 

61-1 

46 

0 

w 

18 

30-302 

30-366 

30 

366 

30-421 

61-1 

42-3 

NNE 

18 

30  327 

30-397 

30-386 

30-446 

58-0 

41 

1 

w 

19 

30-412 

30421 

30 

383 

30-385 

550 

50-0 

NE  by  N 

19 

30-446 

30-447 

30-407 

30416 

573 

45 

0 

NE 

20 

30-352 

30-370 

30 

331 

30-351 

60-1 

50-0 

NE  by  N 

20 

30-409 

30-425 

30-384 

30-400 

53  4 

48 

3 

ENE 

21 

30-353 

30386 

30 

353 

30-369   57-4 

43-7 

NE  by  E 

21 

30-384 

30-397 

30-351 

30375 

59-1 

49 

o 

SE 

22 

30-363 

30  375 

30 

3 : 8 

30-356    59-8 

43-2 

E 

22 

30373 

30-395 

30-354 

30-383 

59-8 

42 

8 

S 

23 

30351 

30-393 

30 

359 

30382    630 

45-3 

ENE 

23 

30-394 

30-416 

30-387 

30-419 

56-3 

38 

3 

E 

24 

30-361 

30-319 

30 

255 

30-255    587 

43-9 

NNE 

24 

30-410 

30-403 

30-325 

30-297 

54-7 

43 

6 

E 

25 

30-193 

30-179 

30 

132 

30T32   56-6 

471 

E  byN 

25 

30-235 

30-201 

30-107 

30127 

54-9 

41 

9 

ENE 

26 

30117 

30-129 

30 

087 

30-111    590 

44-0 

ESE 

26 

30-100 

30105 

30-060 

30-077 

52-3 

47 

3 

SE 

27 

30101 

30-118 

30 

032 

30-015   595 

415 

E 

27 

30-062 

30-081 

30-005 

30-041 

57-1 

41 

0 

SE 

28 

29921 

89*863 

29 

804 

29-778 

56-0 

47-9 

ENE 

28 

30-025 

30045 

29993 

30-002   54-2 

44 

1 

ESE 

29    29738 

29-782 

29 

756   29654 

61-7 

52-9 

Sby  E 

29 

29-896 

29-851 

29-756 

29712   53-2 

49 

2 

E 

30    29-487 

29  332 

29289   29-058 

63-1 

53-7 

S  by  E 

30 

29-575 

29-418 

29-255 

29-251   53-0 

50-2 

ENE 

OCTOBER,  1912. 


1 

29-184 

29353 

29-329 

29-375 

61-1 

47-9 

SW 

1 

29-229 

29-381 

29-481 

29-589 

53-1 

43-3 

NE 

2 

29-467 

29-623 

29-704 

29-849 

52-1    40-2 

NE  by  N 

2 

29-668 

29-795 

29-873 

30-007   48-5 

392 

NE 

3 

29-979 

30-116 

30-235 

30  407 

50-0    37-2 

N 

3 

30-104 

30-227 

30-305 

30-398  481 

32-8 

NW 

4 

30-501 

30606   30-581 

30-588 

52-2    34-0 

N 

4 

30-431 

30-468 

30-443 

30-399   50-1 

34-5 

W 

5 

30-527 

30-516   30382 

30367 

54-0   30-4 

N 

5 

30-299 

30206 

30-061 

30-002   52-2 

441 

SW 

6 

30-329 

30324   30-253 

30-268 

539   29-6 

SSW 

6 

30-008 

30-038 

30-005 

29-931 

555 

48-1 

SW 

7 

30-244 

30-256 

30-212 

30-242 

576   31-1 

SWbyS 

7 

29-892 

30-018 

30-067 

30-114 

56-3 

52-1 

WSW 

8 

30-225 

30  239 

30-172 

30-199 

58-6 

359 

S 

8 

30-095 

30-097 

30-052 

30-078 

585 

47-5 

s 

9 

30176 

30226 

30-187 

30-251 

59-3 

41-0 

ENE 

9 

30-093 

30-155 

30-157 

30-202 

58-0 

441 

s 

10 

30253 

30-279 

30-222 

30-246 

61-9 

38-0 

E 

10 

30-182 

30-178 

30-088 

30-071 

58-2 

39-1 

NE 

11 

30-214 

30243 

30-202 

30-243 

52-2 

377 

E  by  S 

11 

30-019 

30-039 

30-111 

30-180 

56-1 

45-8 

w 

I  12 

30-239 

30-271 

30-220 

30-223   56-0 

36-0 

ESE 

12 

30-167 

30-167 

30-077 

30-016 

55-0 

43-2 

E 

13 

30-202 

30-244 

30-212 

30-211   61-6    360 

Sby  E 

13 

29-938 

29-928 

29-931 

29-862 

58-9 

511 

SW 

14 

30T44 

30-133 

30-145 

30-305   60-0   45-0 

SSW 

14 

29-649 

29-760 

30-031 

30-154 

577 

451 

WNW 

15 

3C-363 

30-358 

30-265 

30  223   547    353 

N  bv  W 

15 

30-120 

30-053 

29-919 

29-847 

51-5 

449 

SW 

16 

30-153 

30-071 

29931 

29-891    560   33-0 

SSW 

16 

29-772 

29  681 

29-548 

29-676 

531 

45-9 

SW 

17 

29-937 

30102 

30-171 

30-270 

56-0   43-2 

WNW 

17 

29*788 

29-918 

30034 

30-131 

534 

437 

WNW 

18 

30-293 

30-302 

30-198 

30-102 

56-4   36-9 

SWbvS 

18 

30-093 

29-953 

29-824 

29873 

54- 1 

40-5 

SW 

1   !S 

30-064 

30-106 

30-055 

29  997 

56-0   45-6 

WNW 

19 

29905 

29-881 

29-796 

29-667 

52-1 

443 

WNW 

1  20 

29875 

29-762 

29561 

29368 

57-0   45-7 

SWbyS 

20 

29-493 

29-243 

29T25 

29T21 

479 

36-6 

WSW 

21 

29-288 

29-281 

29-303 

29-206 

48-0   403 

SW 

21 

29-132 

29-103 

29-227 

29-387 

42-4 

35-8 

E 

22 

29-252 

29-345 

29-424 

29-462 

493   399 

N 

22 

29-489 

29-559 

29-509 

29-467 

472 

3i-2 

E 

23 

29-432 

29-408 

29-328 

29-287 

48-9   36-4 

NE  by  N 

23 

29-405 

29-347 

29-303 

29-268 

48-4 

361 

SE 

24 

29-289 

29-340 

29-341 

29-364 

50-2   38-6 

WSW 

24 

29-184 

29  127 

29152 

29-358 

45-8 

38-1 

WSW 

25 

29-410 

29-503 

29-534 

29-613 

50-3 

34-0 

WSW 

25 

29-372 

29-402 

29-448 

29-539 

43-9 

40-1 

E 

26 

29-661 

29-682 

29615 

29-640 

56-9 

322 

E 

26 

29-588 

29-608 

29-499 

29-395 

467 

361 

E 

27 

29-667 

29712 

29-667 

29-607 

58-1 

55-3 

Sby  W 

27 

29-322 

29-304 

29-057 

29-315 

56-7 

42-9 

E 

28 

29-481 

29-457 

29530 

29-371 

59-0 

532 

SSW 

28 

29-234 

29-216 

29-156 

29-137 

531 

42-4 

SW 

29 

29-307 

29-480 

29-555 

29-544 

58-3 

511 

SSW 

29 

29-005 

28-987 

29T40 

29-248 

51-2 

459 

WdW 

30 

29-398 

29-334 

29-349 

29-275 

55-0 

48-2 

SbyW 

30 

29-175 

29-120 

29-109 

29-207 

49-1 

44-9 

E 

31 

29-285 

29-519 

29752 

30-002 

52-3 

39-4 

WbyN 

31 

29-417 

29  681 

29  880 

30-058 

45-8 

39-1 

N 

1  L2 
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Bakomktkk.                    Ttob"A 

Bakombtek 

TUMPKHA- 
TCttE. 

It 
§3 

o 

<- 
a 

4  a.m. 

10  a.m. 

4  P.M. 

10  P.M.  Max 

Miu. 

4  a.m.  10  a.m.  4  p.m. 

10  p.m. 

Max  Miu. 

0 

30-383 

44-6 

S  * 

n 

30-266   30-257 

31-9 

-  1 
W 

1 

30171 

30-317 

30-349 

NW 

i 

30189 

2 

30-349 

10-342 

30-284 

30-294 

473 

W  by  X 

2 

30-216   30-215   80-204 

•:  - 

wsrw 

3 

30-281 

30-314 

30291 

30344 

15-0 

28-5 

W  N  w 

3 

30229 

30-180    41  7 

375 

BE 

4 

30  S19 

30-208 

30-121 

516 

28-7 

SWhyW 

4 

30-099   30-002   29-849 

. 

39-1 

WeW 

5 

29-944 

29  816 

29-834 

29  989 

51-3 

453 

SSW 

5 

29  712   29-810   29  857 

29946   54-6 

49-5 

W 

6 

10  L70 

30-218 

30-277 

513 

18-4 

X 

6 

29-970   30-017   30-047 

4VJ 

w 

7 

30-304 

30-369 

30-334 

30-333 

55-4 

18-1 

s 

7 

30-082   30-049 

50-2 

w 

8 

30  308 

30-352 

30-333 

30-330 

54-7 

51-2 

wsw 

8 

30-066   30-166   30-160 

30-144    54-3 

48- 1 

w 

9 

30-270 

3U-212 

30-040 

29-933 

55-3 

465 

ssw 

9 

29981    29-824   29719 

29666   516 

42-8 

SvV 

10 

29-895 

29  923 

29-73H 

29-501 

51-0 

433 

wsw 

10 

29-617   29517    29134 

39-288    450   367 

SW 

11 

29-45" 

29357 

29-297 

29-376 

475 

40-0 

w  by  n 

11 

29-299   29-359    29*419 

29-445   43-2 

35-8 

N  w 

12 

29-400 

29-413 

29-442 

29-490 

42-6 

36-8 

NNW 

12 

29-550   29-637    29694 

29-702   415 

36-5 

NE 

13 

89-529 

29-534 

29-595 

29-718 

43-2 

;;<;■<» 

NW 

13 

29-767    29814   29-859 

29-899   462 

352 

N 

14 

29-737 

39-863 

29-965 

30054 

441 

u-o 

NWbvW 

14 

29894   29-930   29963 

30-011    470 

349 

W 

15 

30056 

30099 

30-100 

30-146 

47-9 

39  1 

NW 

15 

30-012   30-053  30-057 

30-102   53-5 

462 

w 

16 

30-133 

30-164 

30-141 

30-142 

49-9 

45  1 

NW 

16 

30-083   30-090   30"034 

29977   47-9 

436 

NW 

17 

30-110 

30-125 

30-103 

30-102 

50-0 

42-0 

W  by  S 

17 

29-913  1  29929   29-927 

40-5 

W 

18 

30058 

30-062 

30-048 

30-097 

455 

33-8 

Wby  S 

18 

29-927    29-977   30-014 

30-038    16-3 

37-0 

w 

19 

30-123 

30- 116 

30-039 

30-055 

47-0 

35-3 

SW  by  W 

19 
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The  Institute  has  sustained  great  loss  through  the  death  of 
Mr.  Thomas  Bell,  an  honorary  member  since  the  year  1888,  and 
of  Mr.  William  Henry  Ramsay,  whose  sudden  death  occurred 
while  experimenting-  with  rescue-apparatus  in  an  old  drift  at 
Benwell  Colliery. 

The  following  table  shows  the  membership  during  recent 
years : — 

Year  ending  August  1st.  1906.  1907.  1908.  1909.  1S10.  1911.  1912  1913. 

Honorary  members  25  21  21  22  26         27  24  23 

Members      931  903  942  935  926  921  893  874 

Associate  members  114  108  105  103  106  107  101  100 

Associates 190  194  209  210  214  209  204  205 

Students      56  47  48  54  54         43  43  38 

Subscribers 

Totals 


The  second  successive  decrease  in  the  membership  is  to  be 
regretted,  and  is  again  due  to  an  exceptional  number  of  deaths 
and  resignations.  The  additions  to  the  register  number  t>6,  and 
the  losses  by  death,  resignation,  etc.,  91. 

The  deaths  (18)  include  the  following: — Honorary  member: 
Thomas  Bell.  Member-  :  Arthur  Crozier  Claudet.  William 
Dick,  Michael  JJodd,  William  Bealey  Harrison.  George  Colthurst 
Hewitt.  Frederick  Alva  Horswill,  Robert  Ormston  Lamb.  James 
Lisle,  John  Ernest  Mammatt.  Robert  Middleton,  William  Henry 
Ramsay.  Henry  William  Taylor,  Siddell  Watson  and  Thomas 
Cuthbert  Whitfield.  Associate  member  :  Harold  Fairbrother 
Strange.     Associates:    George  Bewick  and  H.  F.  Cowx. 

The  resignations  (40)  include  the  following: — Honorary 
member :  John  Boland  Atkinson.  Members :  John  Frederick 
Allan,  Robert  Hay  Anderson,  George  Marriott  Barber,  William 
Bawden,  Harold  Percy  Bell,  William  Bell,  Thomas  Douglas, 
George  Fergie,  Stanley  Horace  Ford.  Robert  Harvey  Goodwin, 
John  Norton  Griffiths,  William  Scorer  Harris,  Rienzi  Walton 
Macfarlane,  Gustaaf  Adolf  Frederik  Molengraaff.  Thomas 
Aloysius  O'Donahue,  Arthur  Herbert  Sheepshanks  Page.  Thomas 
Charlton  Renwick,  Henry  Richardson,  Timothy  Robinson,  Ernest 
Arthur  Smith,  John  Southern,  Arthur  Hovey  Storrs,  Neil  Taylor, 
Errington  Thompson.  Percy  Graham  Buchanan  Westmacott. 
Luke  Williams,   Archibald  Laurence  Wilson  and  Robert  Gott 
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Wilson.  Associate  members :  William  Spence  Qaswell  and 
Thomas  Snowball  [nnes.  Associates:  Charles  Dawson,  Georg< 
Roberts  Emery,  Alexander  French,  William  Benderson,  Edward 
Herron,  Thomas  Johnson,  Francis  McDonald  and  John 
Etherington  Milburne.     Student  :  John  Anthony  Sydney  Kit-on. 

Mi.  Thomas  Douglas,  ;i-  the  onlj  surviving  original  Member 
of  the  Institute,  mill  Mi.  John  Boland  Atkinson,  late  II.  M 
[nspector  of  Mines  in  Charge  of  the  Newcastle  District,  have 
been  elected  Life  Efonorarj  Members,  and  Mr.  John  Robert 
Robinson  Wilson,  an  Honorary  Member  during  bis  term  of  office 
;is  an  11.  M.  [nspector  of  Mines  in  Charge  of  an  Inspection 
District. 

The  Library  lias  been  Diaintained  in  an  efficient  condition 
during  the  year;  the  additions,  by  donation,  exchange  and  pur- 
chase, include  532  bound  volumes  and  18  pamphlets,  reports, 
etc.;  ;ind  (In-  Library  now  contains  about  14,1-11  volumes  and 
491  unbound  pamphlets.  A  card-catalogue  of  the  books,  etc., 
contained  in  the  Library  lenders  them  easily  available  for 
reference. 

Members  would  render  useful  service  to  the  profession  by  the 
presentation  of  hooks,  reports,  plans,  etc.,  to  the  Institute. 
Id  be  preserved  in  the  Library,  and  thereby  become  available  for 
reference. 

Exchanges  of  Transactions  have  been  arranged,  during  the 
year,  with  the  Cleveland  Engineering  Society,  the  Northern 
Engineering  Institute  of  New  South  Wales,  and  tin-  Tohoku 
Imperial    University,  Sendai,  Japan. 

The  gallery  of  portraits  h;i>  been  added  to  during  the  year, 
a  portrait  of  the  late  Mr.  -John  Job  Atkinson  having  been 
obtained. 

The  courses  of  lectures  lor  colliery  engineers,  enginewrights 
and  apprentice  mechanics  have  been  continued  at  Armstrong 
College,  Newcastle-upon-Tyne.  The  lectures  are  delivered  on 
Saturday  afternoons,  and  the  three  years'  course  embraces  the 
following    subjects  :  — 

1913-1914.  Michaelmas  Term,  (1)  The  Steam-engine,  and  (2)  Theoretical 
Electricity.  Epiphany  Term,  (3)  Electrical  Engineering,  and  (4)  Haulage  and 
Winding. 

1914-1915.  Michaelmas  Term,  (5)  Transmission  of  Power,  and  (6)  Pumping 
and  Ventilation.  Epiphany  Term,  (7)  Metallurgy  of  Iron  and  Steel,  and  (8) 
Mining  Machinery  (mainly  machinery  used  underground). 

1915-1916.  Michaelmas  Term,  (9)  Machine  Drawing,  and  (10)  The  Chemistry 
of  Fuel.  Epiphany  Term,  (11)  Strength  of  Materials  (with  experimental  illustra- 
tions), and  (12)  Experimental  Mechanics. 

Several  colliery-owners  have  paid  the  fees  (t'l  It's,  per 
annum)  and  railway  expenses  of  pupils  attending  the  classes  from 
their  collieries.  During  the  past  year,  the  lectures  of  the 
Michaelmas  Term  on  Machine  Drawing  were  attended  by  28 
students,  and  on  Experimental  Mechanics  by  29  students,  26  of 
whom  sat  for  examination  and  24  passed;  and  during  the 
Epiphany  Term,   the  lectures   on   the  Chemistry   of  Fuel  were 


Annual  report  of  the  council.  vn 

attended  by  20  students,  and  on  the  Strength  of  Materials  by  28 
students,  20  of  whom  sal  tor  examination  and  24  passed. 
Certificates  have  been  awarded  to  the  following  students,  who 
have  completed  the  three  years'  course:  Messrs.  W.I.  Leonard, 
E.  S.  Pearse  and  J.  T.  Riley.  The  first  and  second  prizes  for  the 
session  L912-1913  have  been  awarded  to  .Messrs.  -I.  Harrison  and 
\V.  -I.  Leonard  respectively. 

Mr.  Thomas  Douglas  continues  to  represent  the  Institute  .1-  .1 
Governor  of  Armstrong  College,  and  Mr.  John  H.  Merivale,  in 
conjunction  with  the  President  (Mr.  \V.  C.  Blackett),  represents 
the  Institute  on  the  Council  of  the  College. 

Mr.  Thomas  Edgar  Jobling  continues  to  represent  the  Insti- 
tute upon  the  Board  of  Directors  of  the  Institute  and" Coal- trade 
Chambers  Company,  Limited. 

The  President  continues  a  Representative  Governor  upon  the 
Court  of  Governors  of  the  University  of  Durham  College  of  Medi- 
cine during-  his  term  of  office. 

Mr.  Hugh  Johnstone  will  represent  the  Institute  at  the  Con- 
ference of  Delegates  of  the  Corresponding  Societies  of  the  British 
Association  for  the  Advancement  of  Science,  to  he  held  in 
Birmingham,  commencing  on  September  10th,  1913. 

Mr.  Thomas  William  Gibson  will  represent  the  Institute  at 
the  Twelfth  International  Geological  Congress  to  be  held  in 
Canada,   commencing  in  Toronto  upon  August   7th,    1913. 

The  next  International  Congress  of  Mining,  Metallurgy, 
Applied  Mechanics  and  Practical  Geology  will  be  held  in  England 
in  the  year  1915,  and  Prof.  Henry  Louis  represents  the  Institute 
upon  the  Executive  Committee.  A  guarantee  fund  has  been 
established  and  has  received  the  financial  support  of  the  Institute. 
and  also  of  a  number  of  prominent  gentlemen  and  companies  con- 
nected with  the  coal-trade  of  the  North  of  England. 

The  representatives  of  the  Institute  upon  the  Council  of  '1  lie 
Institution  of  Mining  Engineers  during  the  past  year  were  ;i> 
follows: — Messrs.  1{.  S.  Anderson.  J.  B.  Atkinson,  W.  C. 
Blackett,  W.  Cochran  Carr,  Benjamin  Dodd,  J.  W.  Fryar,  T.  Y. 
Greener,  Reginald  Guthrie.  Samuel  Hare.  T.  E.  Jobling,  J.  P. 
Kirkup,  Philip  Kirkup,  C.  C.  Leach,  Henry  Louis.  John  H. 
Merivale,  W.  C.  Mountain,  A.  1).  Nicholson,  J.  H.  Nicholson, 
P.  E.  Ornsby,  C.  B.  Palmer.  Walter  Bowley,  F.  P.  Simpson, 
J.  G:  TTeeks,  W.  B.  Wilson  and  E.  Seymour  Wood. 

Under  the  will  of  the  late  Mr.  John  Daglish,  funds  have  been 
placed  at  the  disposal  of  Armstrong  College  for  founding  a  Tra- 
velling Fellowship,  to  be  called  the  "Daglish"'  Fellowship, 
candidates  for  which  must  be  nominated  by  the  Institute 
Messrs.  Leo  Dorey  Ford  and  Henry  Xorinan  John  Liddell  were 
in  January,  1913.  awarded  Fellowships,  but  the  latter  gentleman 
afterwards  relinguished  his  award,  he  having  since  the  date  of 
his  application  obtained  a  position.  Suitable  arrangements  hav< 
been  made  for  Mr.  Ford  for  gaining  knowledge  and  experience 
abroad. 

G.  C.  Greenwell  gold,  silver  and  bronze  medals  may  he 
awarded  annually  for  approved  papers  "  recording  the  results  of 
experience  of  interest  in  mining,  and  especially  where  deduction- 
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and  practical  suggestions  are  made  bj  the  writer  for  the  avoid- 
ance i't  accidents  in  mines." 

A.  (i.  ('.  Greenwell  bronze  medal  has  been  awarded  t(»  Mr.  \Y. 
Iliitiun  Hepple  white,  II.  M.  [nspector  of  Mines,  for  his  paper 
upon  "The  Action  and  Control  of  Differently  Constituted  Coal- 
roofs." 

Prizes  have  been  awarded  t<>  the  writers  of  tin-  following 
papers,  communicated  to  the  members  during  the  year  1912- 
L913 :  — 

"The  Jherria  Coal-field  (India)   and  its   Future   Development."     By   .Mr. 

George  Harold  Greenwell,   M.I..M.K. 
"'I'lit'    Lighting    Efficiency    of    Safety-lain])-."     By    Mi.    Thomas    Arthur 

Saint,  Stud.  I.M.K. 
•'The   Ignition  of  Coal-gas  and   Methane  by   Momentary   Electric  Arcs." 

By  Prof.  William  Mundell  Thornton,  Hon.  M.I.M.E. 

The  papers  printed  in  the  Transactions  during  the  year  are  as 

follows  : 

"A   Photographic  Method  of  Rapidly  Copying-out    Pay-notes,  in    Use  .it 

Throckley  Collieries."     By  Mr.  George  William  Bell,  Assoc.  I.M.E., 

and  Mr.  Thomas  Ventress  Simpson,  M.I.M.E. 
'•  Memoir   of   Thomas   Walter    Benson."     By    Mr.    Walter    John    Benson, 

Assoc.    M.I.M.E. 
"Memoir    of    Cuthberf     Berkley."      By    Mr.    Richard    William    Berkley, 

M.I.M.E. 
"An  Address  to  Practical  Men,  being  some  Further  Notes  on  'The  Com- 
bustion of  Oxygen  and  Coal-dust  in  Mines.'  "     By  Mr.  William  Cuth- 

bert  Blackett,  M.I.M.E. 
"Electrically-driven   Winding-engines  in   South   Africa."     By   Mr.   A.   W. 

Brown. 
"The  Jherria  Coal-field  (India)  and   its   Future  Development."       By   Mr. 

George  Harold  Greenwell,  M.I.M.E. 
"  The  Hailwood  Gas-cap  Observation  Machine."     By  Mr.   Ernest   Arthur 

Haihvood,  M.I.M.E. 
"  The    Lighting    Efficiency    of    Safety-lamps."     By    Mr.    Thomas    Arthur 

Saint,  Stud.  I.M.E. 
"The  Ignition  of  Coal-gas  and   Methane  by   Momentary  Electric   Arcs.'' 

By  Prof.  William  Mundell  Thornton,  Hon.  M.I.M.E. 
"Miners'  Electric  Safety-lamps." 
"  The  Ochwadt  Self-Registering  Water-gauge." 
"  F.  Robson  and  Company's  Improved  Air-gauge." 
"  The  Davis-Biram  Anemometer." 

Xo  Excursion  Meeting-  has  been  held  during  the  past  year, 
but  arrangements  have  been  made  to  visit  the  Nenthead  Lead- 
mines  and  Works  of  the  Yieille  Montague  Zinc  Company  upon 
August  8th,  1913. 

During  the  past  year  the  Report  of  the  Committee  appointed  to 
Report  upon  the  Carboniferous  Limestone  Formation  of  the  North  of 
England,  with  Special  Reference  to  its  Coal  Resources  has  been  com- 
pleted and  published,  and  it  is  hoped  that  the  members  will 
purchase  copies,  and  by  so  doing  return  to  the  Institute  a  portion 


ANNUAL    REPOUT    OF    THE    COUNCIL.  IX 

of  the  great  cost  which  has  been  incurred  in  preparing  and 
publishing  this  valuable  addition  to  its  publications. 

The  following  gentlemen  have,  during  the  year,  presented  one 
or  more  lamps  towards  the  collection  which  the  Council  are  form- 
ing to  replace  that  destroyed  by  fire  at  the  Brussels  Exhibition  :  — 
Messrs.  The  "  Ceag  "  Electric  Safety-lamp  Company,  William 
E.  Gray,  Oldham  and  Son,  and  The  Tudor  Accumulator  Com- 
pany, Limited. 

The  rooms  of  the  Institute  have  been  used,  during  the  year, 
by  the  Newcastle-upon-Tyne  Association  of  Students  of  The  Insti- 
tution of  Civil  Engineers:  the  Newcastle-upon-Tyne  Economic 
Society  ;  the  Northumberland  and  Durham  Provincial  Committee 
of  the  Surveyors'  Institution :  the  Foremen's  Mutual  Benefit 
Society;  the  North  of  England  Gas  Managers'  Association  :  the 
St.  John  Ambulance  Brigade:  tbe  Newcastle  Organisation  Com- 
mittee for  the  International  Polity  Lectures:  the  Institute  of 
Bankers;  the  Newcastle-upon-Tyne  and  Gateshead  Gas  Com- 
pany; the  North  of  England  Branch  of  the  National  Association 
of  Colliery  Managers;  the  Central  Council  of  Church  Bell- 
ringers  :  and  the  Northern  Under-managers  and  Colliery  Officials 
Mutual  Aid  Association. 

The  Council,  in  reporting  that  the  North-eastern  Railway 
Company  had  granted  reduced  railway-fares  to  members  attend- 
ing general  or  excursion  meetings  of  the  Institute,  expressed  the 
hope  that  the  concession  would  lead  to  an  increased  attendance  ;it 
the  meetings.  They  regret  that  no  material  increase  has  resulted, 
but  trust  that  in  the  future  a  Larger  number  of  members  will  avail 
themselves  of  the  privilege. 

The  Institution  of  Mining  Engineers  has  now  entered  upon 
its  twenty-fifth  year,  and  the  members  are  to  be  congratulated 
upon  its  continued  8uccess.  Meetings  were  held  in  Birmingham 
in  September,  19TJ,  and  in  London  in  June,  1913.  Endeavours 
are  being  made  to  raise  a  Capital  Fund  in  order  to  place  the  Insti- 
tution upon  a  sound  financial  footing  and  to  enable  it  to  maintain 
a  proper  station  amongst  the  other  leading  Institutions.  A 
proposal  that  tlie  amount  of  £15,000  should  be  raised  by  the 
several  Federated  Institutes  in  proportion  to  their  membership 
has  been  agreed  to  by  this  Institute,  which  is  therefore  committed 
to  enlist  subscriptions  to  the  amount  of  £6,220.  A  number  of 
donations  have  already  been  received  from  prominent  gentlemen 
and  companies  connected  with  the  coal-trade  of  the  North  of 
England,  and  it  is  hoped  that  when  the  appeal  for  subscriptions  is 
finally  issued  to  the  members  it  will  be  favourably  received  and 
meet  with  a  ready  response. 


\wi  ai,  in-i-uni  dk  nil    mvance  committi- i-.. 


ANNUAL  REPORT  OF  THE  FINANCE  COMMITTEE 

1912-1913. 

The  Finance  Committee  submit  herewith  ;i  statement  <>l 
accounts  for  the  twelve  months  ending  June  30th,  1913,  duly 
audited. 

The  total  receipts  were  £2,934,  Is.  3d.  Of  this  amount,  l"27 
was  paid  for  life-compositions  in  Lieu  of  annual  subscriptions,  and 
£29  16s.  as  subscriptions  in  advance,  Leaving  £2,877  5s.  3d.  as  the 
ordinary  income  of  the  year,  compared  with  £2,820  6s.  5d.  in  the 
previous  year.  The  amount  received  for  ordinary  current-year 
subscriptions  was  £2,133  2s.,  and  arrears  t'-'!-iS  l<Ss.,  as  against 
£2,144  8s.  and  £264  14s.  respectively  in  the  year  1911-1912. 
Transactions  sold  realised  £'44  7s.  3d.,  as  compared  with 
£17  3s.  7d.  in  the  earlier  period;  and  the  sum  received  for 
interest  on  investments  was  £396  los. 

The  expenditure  was  £2,706  8s.  (id.,  that  for  the  previous  year 
having  been  £2,537  9s.  Increases  are  shown  in  salaries  and 
wages  and  in  printing  and  stationery,  the  Latter  being  due  to  the 
publication  of  the  Report  of  tin  Committet  appointed  to  Report 
upon  tin  Carboniferous  Limestom  Formation  of  tin  North  of 
England,  with  Special  Reference  to  its  Coal  Resources. 

The  balance  of  income  over  expenditure  was  £227  12s.  9d., 
and  adding  to  this  the  amount  of  i'474  2s.  lid.,  brought  forward 
from  the  previous  year,  leaves  a  credit  balance  of  £601  15s.  8d. 

The  names  of  33  persons  have  been  struck  off  the  membership 
list  in  consequence  of  non-payment  of  subscriptions.  The  amount 
of  subscript  ions  written  off  was  £151  16s.,  of  which  £83  9s.  was 
for  sums  due  for  the  year  1912-1914,  and  £68  7s.  for  arrears.  It 
is  probable  that  a  considerable  proportion  of  these  amounts  will 
he  recovered  and  credited  in  future  years.  Of  the  amount  pre- 
viously written  off  £124  10s.  was  recovered  during  the  past  year. 

John  Simpson,  Vice-President. 

August  2nd,  1913. 
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June  80th,  1912.                                                                              £  s.  d.      £     s.    d 

To  balance  of  account  at  bankers     .  .         ...         ...  ...       293  3  9 

in  Treasurer's  hands        ...        ...        ...  ...        80  2  2 

,.    outstanding  accounts  due  from  authors  for  excerpts  17 


(i 

37  1     2  11 


June  30th,  1913. 

To  dividend  of  7£  per  cent,  on  207  Bhares  of  620  each  in 
the  Institute  and  Coal-trade  Chambers  Company, 
Limited,  for  the  year  ending  June  30th,  1913        ...       310  10    0 

,,    interest  on  mortgage  of  £1,400  with  the  Institute  and 

Coal-trade  Chambers  Company,  Limited     -19    0    0 

..  dividend  mi  £310  consolidated  5  per  cent,  preference 
stock  of  the  Newcastle  and  Gateshead  Water 
Company  ...         ...         ...         ...         ...         ...        17    0    0 

,,    dividend  on  £450  ordinary  stock  of  the  Newcastle  and 

Gateshead  Gas  Company         20 

To  sales  of  Transaction!! 

To  Subscriptions  foe  1912-1913,  as  follows  : — 

715  members @  £2  2s. 

83  associate  members  @  £2  2s. 

162  associates <§>  £1  5s. 

34  students     @  £1  5s. 

31  new  members        ...         ...         ...  (q  £2  2s. 

7  new    ssociate  members    ...         ...  @  £2  2s. 

13  new  associates       @  £1  5s. 

9  new  students         @  £1  5s. 


32  subscribing  firms  ... 

2.133     2     0 
Less,  subscriptions  for  current  year  paid  in  advance 

at  the  end  of  last  year  •••  •••         •••         34  17     0 


1  associate  member,  paid  a  life-composition 
A dd,  arrears  received 

Add,   subscriptions   paid   in   advance  during   current 
year        


396  15 
13  7 

0 

3 

1,501  10 

0 

171  6 

0 

202  10 

0 

42  10 

0 

65  2 

•0 

14  14 

0 

16  5 

0 

11  5 

0 

2,028  2 

0 

105  0 

0 

2,098  5 
27  0 

0 
0 

2,125  5 
338  18 

0 
0 

2.464     3     0 
29  16    0 


2,493  19     0 


£3,308     4     2 
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IN8TITUTB    OF    MINING    AND    MECHANICAL    ENGINEERS  Ce. 

June  30th,  1913. 


June  30th,  1913. 
By  salaries  and  wages 
,,  insurance 
,,  rent,  rates,  and  taxes 
.,  heating,  lighting,  etc. 
„  furniture  and  repairs 
,,  bankers'  charges    ... 
,,  library 

,,  printing,  stationery,  etc.   ... 
„  postages,  etc. 
.,  law  charges 
,,  incidental  expenses 
,,  travelling  expenses 
,,  prizes  for  papers     ... 
,,  reporting  of  general  meetings 
,,  Committee  to  Report  upon  the  Carboniferous  Limestone 

Formation  "of  the  North  of  England,  with  Special 

Reference  to  its  Coal  Resources 
„  expenses  of  meetings 

By  The  Institution  of  Mining  Engineers     ... 
,,  „  „  :  Special  call 


Less,  amounts  paid  by  authors  for  excerpts 


By  balance  of  account  at  bankers  :  deposit  account  ...       250     0     0 

„         „'  .,  ..  current  account  ...       257     1   10 

,,         „         in  Treasurer's  hands       ...  ...  ...  ...  9-4  13  10 


£   8. 

d. 

£   s. 

543  15 

6 

13  16 

7 

35  11 

0 

34  5 

9 

11  19 

2 

21  0 

0 

20  6 

9 

301  11 

8 

74  15 

3 

18  18 

0 

73  0 

10 

37  15 

3 

6  6 

0 

12  12 

0 

10  0 

0 

7  16 

4 

1.223  10 

1,369  18 

8 

115  0 

0 

1.484  18 

8 

2  0 

3 

1,482  18     5 


>,706     8     6 


601  15     8 


£3,308     4     2 
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To  893  members, 

52  of  whom  bave  paid  life-compositions. 

841 

S  init  included  in  printed  li-t. 

846  <ffi  £2  2s. 

To  101  associate  members. 

'J  of  whom  have  paid  life-compositions. 


£       s.    d.       £       s.    d.       £       s.    d. 


1,776  12     0 


92 


1  paid  a  life-composition. 


@  £2  2s.       193     4     0 
27     0     0 


To  204  associates, 

1  of  whom  has  paid  a  life-composition. 

203 

1  not  included  in  printed  list. 

204 
3  paid  as  members. 

201  @  £1  5s. 

To  43  students.  @  £1  5s. 

To  33  subscribing  firms 

To  31  new  members  (w  £2  2s. 

To       7  new  associate  members  @  £2  2s. 

To  13  new  associates  (a)  £1  5s. 

To       9  new  students  (a)  £1  5s. 


To  arrears,  as  per  balance-sheet,  1911-1912    ... 

Add ',  arrears  considered  irrecoverable,  but  since  paid 

To  subscriptions  paid  in  advance  during  the  current  year 


220     4     0 


2,413     2     0 


251     5  0 

53  15  0 

111     6  0 

65     2  0 

14  14  0 

16     5  0 


11     5     0 
107     6     0 


310     9     0 
124  10     0 


434  19     0 
29  1G     0 


£2,9N5     3     0 


ACCOUNTS.  XV 

and  Mbciianical  Engineers  in  Account  with  Subscriptions,  1912-1913.       Cr. 


STRUCK   off 

PAID. 

UNPAID. 

LIST. 

£ 

s. 

d. 

£         S.    d. 

£          8.     d. 

By  715 

nembers.  paid    ... 

@  £2  2s.  1,501 

10 

0 

101 

„          unpaid 

(2>  £2  2s. 

212     2     0 



2 

,.          resigned 

(a  £2  2s. 

4    4    0 

1 

.,          excused  payment 

@  £2  2s. 

2     2     0 

6 

„          dead  ... 

@  £2  2s. 

12  12     0 

21 

„          struck  off  list 

@  £2  2s. 

44     2     0 

846 

By    83 

associate  members,  paid 

@  £2  2s. 

174 

6 

0 

7 

„                 ,,        unpaid 

@  £2  2s. 

14  14    0 

1 

.,                 „        dead 

@  £2  2s. 

2     2     0 

1 

,,                „        struck  o 

ff  list  (w  £2  2s. 

2     2     0 

92 

1  „  ,.         paid  a  life-composition    27     0     0 


By  162  associates,  paid @  £1  5s.       202  10     0  

28         „  unpaid  ...  @  £1  5s 35     0     0 


1         „  resigned         ...  (w  £1  os. 

1         „  dead  ...        @  £1  5s. 

9         „  struck  off  list  @  £1  5s. 


1 

5 

0 

1 

5 

0 

11 

5 

0 

201 

By    34  students,  paid     (a)  £1  5s.  42  10     0           

7         „           unpaid            ...  @  £1  5s.            8  15     0           

2         „           struck  off  list  @  £1  5s 2  10     0 

43 

By    32  subscribing  firms,  paid  ...         ...  105     0     0           

1         ,,                ..       unpaid  ...          ..            6     6     0           

33 

By    31  new  members,  paid        ...  (a)  £2  2s.  65     2     0           

By      7  new  associate  members,  paid    @  £2  2s.  14  14     0           

By    13  new  associates,  paid      ...  @  £1  5s.  16     5     0           

By      9  new  students,  paid        ...  @  £1  5s.  11     5     0           


2,160     2  0       276  17     0         83     9     0 

By  arrears  338  18  0         27  14     0         68     7     0 

2,499     0  0 
By  subscriptions   paid  in  advance  during  tlie 

current  year      ...  ...  ...  ...         29  16  0  


2.528  16     0      304  11     0       151  16     0 


£2,985     3     0 


\V1 


LIST    OF    COMMIT!  I   1   V 


LIST  OF  COMMITTEES  APPOINTED  BY  THE  COUNCIL, 

L918-19H. 


Mr.  R.  Donald  Bain. 
Mr.  W.  Cochran  Carr. 
Mr.  Thomas  Don; las. 
Mr.  T.   E.   Forster. 


Finance  Committee. 

Mr  T.    V.    Ckki  mi; 

Mr.  T.    E.  JOBLING. 

Mr.  C.    C.    Lka<  II. 

Mr.  Georqe  May. 

Mr.  C.   B.    I'ai.mkk. 


Mr.  M.  W.    Parkin  ..Ton. 

Mi'.  .!( hi ^   Simpson. 

Mr.  .1.    B.    Si.mi-.son. 

Mr.  J.  G.    Wkeks. 


Mr.  R.  Donald  Bain. 

Mr.  W.  Cochran  Carr. 

Mr.  Thomas  Douglas. 

Mr.  T.   E.  Forster. 


A  m  are  <  'ommitle< . 
Mr.  T.   Y.  Greener. 
Mr.   T.   E.  Jobi.ini:. 
Mr.   C  C.  Leach. 
Mr.  George  May. 
Mr.  C.  B.  Palmer. 


Mr.  M.  \V.  Partington. 
Mr.  John  Simpson. 
Mr.  J.  B.  Simpson. 
Mr.   J.   G.   Wkeks. 


Mr.  R.  S.  Anderson. 

Mr.  J.  B.  Atkinson. 

Mr.  R.  W.  Berkley. 

Mr.  Frank  Coulson. 

Mr.  Benjamin  Dodd. 


Library  t  'ommitU  ■ . 
Mr.  Mark  Ford. 
Mr.  T.  E.  Forster. 
Mr.  A.   M.   Hedley. 
Mr.   A.  C    Kayll. 
Prof.  Henry  Louis. 


Mr.  George  May. 
Mr.   F.   R.   Simpson. 
Mr.   John  Simpson. 
Mr.  J.  G.   Weeks. 


Mr.  J.  B.  Atkinson. 
Mr.  J.  H.  B.  Forster. 
Mr.  T.  E.   Forster. 


Prizes  Committee. 

Mr.  Samuel  Hare. 
Mr.  C.  C.  Leach. 
Prof.  Henry  Loris. 
Mr.  A.  D.  Nicholson. 


Mr.  John  Simpson. 
Mr.  J.  G.  Weeks. 
Mr.  E.  Seymour  Wood. 


Selection  and  Edit  in  ij  of  Papers  Committee. 

Mr.  J.  B    Atkinson.  Mr.  T.   E.  Forster.  Prof.  Henry  Louis. 

Prof.  P.  Phillips  Bedson.      Mr   Philip   Kirkup.  Mr.  W.  C.  Mountain. 

Mr.   H.  F.  Bulman.  Prof.  G.  A.  L.  Lebour.  Mr.  J.  G.  Weeks. 


N.B.  —The  President  is  ex-offieio  on  all  Committees. 


REPRESENTATIVES    ON    THE    COUNCIL    OF    THE 

INSTITUTION    OF   MINING    ENGINEERS, 

1913-1914. 


Mr.  R.  S.  Anderson.  Mr.  A.  M.  Hedley. 

Mr.  W.  C.  Blackett.  Mr.  T.  E.  Joblinc. 

Mr.  W.  Cochran  Carr.  Mr.  J.  P.  Kirkup. 

Mr.  Benjamin  Dodd.  Mr.  Philip  Kirkup. 

Mr.  J.  W.  Fryar.  Mr.  C.  C.  Leach. 

Mr.  T.  Y.  Greener.  Prof.  Henry  Louis. 

Mr.  Reginald  Guthrie.  Mr.  John  H.  Meriyale. 

Mr.  Samuel  Hare.  Mr.  W.  C.  Mountain. 

Mr.  J.  H.  Nicholson. 


Mr.  R.  E.  Ornsby. 
Mr.  C.  B.  Palmer. 
Mr.  Walter  Rowley. 
Mr.  F.  R.  Simpson. 
Mr.  John  Simpson. 
Mr.  J.  G.  Weeks. 
Mr.  W.  B.  Wilson. 
Mr.  E.  Seymour  Wood. 


OFFICEKS.  XVii 

OFFICERS,     1913-1914. 


PAST-PRESIDEXTS  (ex-officio). 

Sir  LINDSAY  WOOD,  Bart.,  The  Hermitage.  Chester-le-Street. 

Mr.  JOHN  BELL  SIMPSON.  Bradley  Hall,  Wylam,  Northumberland. 

Mr.  ADDISON  LANGHORNE  STEAVENSON,  Leconfield,  Darlington. 

Mr.  THOMAS  DOUGLAS.  The  Garth,  Darlington. 

Mr.  GEORGE  MAY.  Clervaux  Castle,  Croft,  Darlington. 

Mr.  WILLIAM  ARMSTRONG,  Elmfield  Lodge,  Gosforth,  Newcastle-upon-Tyne. 

Mr.  JOHN  GEORGE  WEEKS.  Bedlington.  Northumberland. 

Mi.  WILLIAM  OUTTERSON  WOOD,  South  Hetton.  Sunderland. 

Mr.  JOHN  HERMAN  MERIYALE,  Togston  Hall,  Acklington,  Northumberland. 

Mr.  THOMAS  EMERSON  FORSTER,  3,  Eldon  Square,  Newcastle-upon-Tyne. 

Mr.  M ATTHEW  WILLIAM  PARRINGTON,Wearmouth  Colliery,  Sunderland. 

PRESIDENT. 

Mr.  WILLIAM  CUTHBERT  BLACKETT,  Acorn  Close,  Sacriston,  Durham. 

VICE-PRESIDENTS. 

Mr.  JOHN  BOLAND  ATKINSON.  16,  Belle  Grove  Terrace,  Newcastle-upon-Tyne. 

Mr.  FRANK  COULSON,  Shamrock  House,  Durham. 

Mr.  TROMAS  YOUNG  GREENER   West  Lodge.  Crook,  County  Durham. 

Mr.  SAMUEL  HARE,  Howlish  Hall,  Bishop  Auckland. 

Mr.  THOMAS  EDGAR  JOBLING,  Bebside,  Northumberland. 

Mr.  JOHN  SIMPSON,  Follonsbv,  Hawthorn  Gardens,  Monkseaton,  Whitley  Bay, 
Northumberland. 

RETIRING  VICE-PRESIDENTS  [ex-officio  . 

Mr.  RICHARD  DONALD  BAIN.  Aykleyheads,  Durham. 

Mr.  CHARLES  CATTERALL  LEACH,  Seghill  Hall,  Northumberland. 

Mr.  FRANK     ROBERT     SIMPSON,     Hedgefield     House,     Blaydon-upon-Tyne, 
County  Durham. 

COUNCILLORS. 

Mr.  ROBERT  SIMPSON  ANDERSON,  Highfield,  Wallsend,  Northumberland. 

Mr.    HENRY   ARMSTRONG,   Collingwood   Buildings,   Collingwood  Street,  New- 
castle-upon-Tyne. 

Mr.  RICHARD  WILLIAM  BERKLEY,  Marley  Hill.  Swalwell,  County  Durham. 

Mr.  CHARLES  SPEARMAN  CARNES,  Marsden  Hall,  South  Shields. 

Mr.  WILLIAM  COCHRAN  CARR,  Benwell  Colliery.  Newcastle-upon-Tyne. 

Mr.  BENJAMIN  DODD,  Percy  House,  Neville's  Cross,  Durham. 

Mr.  MARK  FORD,  Washington  Colliery,  Washington  Station,  County  Durham. 

Mr.  JOHN  HENRY  BACON  FORSTER,  Whitworth  House,  Spennymoor. 

Mr.  ARTHUR  MORTON  HEDLEY,  Eston  House,  Eston,  Yorkshire. 

Mr.  ALFRED  CHARLES  KAYLL,  Gosforth,  Newcastle-upon-Tyne. 

Mr.  HENRY  LOUIS,  4,  Osborne  Terrace,  Newcastle-upon-Tyne. 

Mr.  JOHN  MORISON,  14,  Saville  Row,  Newcastle-upon-Tyne. 

Mr.  WILLIAM  CHARLES  MOUNTAIN,  8,  Sydenham  Terrace,  Newcastle-upon- 
Tyne. 

Mr.  ARTHUR  DARLING   NICHOLSON,   H.M.   Inspector   of   Mines,    Caerleon, 
Elmslev  Road,  Mossley  Hill,  Liverpool. 

Mr.  CLAUDE  BOWES  PALMER,  Wardley  Hall,  Pelaw,  Newcastle-upon-Tyne. 

Mr.  SIMON  TATE,  Trimdon  Grange  Colliery,  County  Durham. 

Mr.  RICHARD  LLEWELLYN  WEEKS,  Willington",  County  Durham. 

Mr.  ERNEST  SEYMOUR  WOOD,  Cornwall  House,  Murton,  County  Durham. 

TREASURER. 

Mr.  REGINALD  GUTHRIE,  Neville  Hall,  Newcastle-upon-Tyne. 
HONORARY  SECRETARY. 

Mr.  JOHN  HERMAN  MERIVALE,  Neville  Hall,  Newcastle-upon-Tyne. 

SECRETARY. 

Mr.  LAWRENCE  AUSTIN,  Neville  Hall,  Newcastle-upon-Tyne. 

AUDITORS. 

Messrs.  JOHN  G.  BENSON  and  SONS,  Newcastle-upon-Tyne. 

BANKFRS 

LLOYDS  BANK  LIMITED  (LAMBTON'S  BRANCH),  Grey  Street,  Newcastle- 
upon-Tyne. 


XV111  LIST    Of    AlEMULIUj. 


LIST     OF     MEMBERS, 

AUGUST  2,  1913. 


PATRONS. 

BU  ".race  the  DUKE  OP  NORTHUMBERLAND. 

The  Most  Honourable  the  MARQUESS  OF  LONDONDERRY. 

The  Right  Honourable  the  EARL  OF  DURHAM. 

The  Right  Honourable  the  EARL  GREY. 

The  Kight  Honourable  the  EARL  OF  LONSDALE. 

The  Right  Honourable  the  KARL  OF  WHARNCLEFFE. 

The  Right  Reverend  the  LORD  BISHOP  OF  DURHAM. 

The  Right  Honourable  LORD  ALLENDALE 

The  Right  Honourable  LORD  BARNARD. 

The  Right  Honourable  LORD  RAVENSWORTH. 

The  Very  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 


HONORARY  MEMBERS  (Hon.  M.I.M.E.). 

*  Honorary  Memliers  during  term  of  office  only. 

Date  of  Election. 

1MVILLIAM    NICHOLAS  ATKINSON,  I.S.O.,   H.M.  Inspector 

of  Mines,  123,  Cathedral  Road,  Cardiff  Aug.     4,1888 

2  RICHARD  DONALD  BAIN,  Aykleyheads,  Durham       June  10,  1911 

3* Prof.    PETER  PHILLIPS  BEDSON,  Armstrong  College,  New- 
castle-upon-Tyne          Feb.   10,  1883 

4  THOMAS  DOUGLAS,  The  Garth,  Darlington  (Past  President, 

Member  of  Council) Dec.   14,1912 

5  Prof.  WILLIAM  GARNETT,  London  County  Council  Education 

Office,  Victoria  Embankment,  London,  W.C.  Nov.  24,  1894 

6MOHN    GERRARD,     H.M.     Inspector     of     Mines,      Worsley, 

Manchester June  11,  1892 

7*Dr.  WILLIAM  HENRYHA  DO\V.  Armstrong  College.  Newcastle- 
upon-Tyne     Feb.   12,  1910 

8  Sir  HENRY  HALL.  I.S.O.,  Brooksule,  Chester  June  10,  1911 

9*HUGH    JOHNSTONE,    H.M.    Inspector   of    Mines,   3,    Priory 

Road,  Edgbaston,  Birmingham     ...         ...         ...  ..  ...  Oct.    13,  1906 

10*Prof.  GEOKGE  ALEXANDER  LOUIS  LEBOUR,  Armstrong 
College,  Newcastle-upon-Tyne.  Transactions,  etc.,  sent  to 
Radcliffe  House,  Corbridge,  Northumberland  ...  ...  Nov.      1,  1879 

1TJOHN     DYER     LEWIS,    H.M.     Inspector     of  Mines,   2,    St. 

Helens  Crescent,  Swansea  ...         ...  ...         ...  ...   Dec.    11,  1909 

12*Prof.  HENRY  LOUIS,  Armstrong  College,  Newcastle-upon- 
Tyne.  Transactions  sent  to  The  Librarian,  Armstrong 
College,  Newcastle-upon-Tyne     ...  ...  ...         ...  Dec.    12,  1896 

13*ROBERT  McLAREN,    H.M.    Inspector   of    Mines,    Drumclair, 

Airdrie  ...  Dec.    13,  1902 

14*THOMAS  HARRY  MOTTRAM,    H.M.    Inspector  of  Mines,  1, 

Marmion  Road,  Sefton  Park,  Liverpool  June  10,  1911 

15  DANIEL     MURGUE,   1,  rue  St.     Honore,  St.    Etienne,  Loire, 

France  June  20,  1908 

16*ROBERT  NELSON,  H.M.  Electrical  Inspector  of  Mines,  Mines 

Department,  Home  Office,  Whitehall,  London,  S.W.  ...  Dec.    11,  1909 

17'ARTHUR  DARLING  NICHOLSON,   H.M.  Inspctor  of  Mines, 

Caerleon,  Elmsley  Road,  Mossley  Hill,  Liverpool       June  10,  1911 

18*RICHARD  AUGUSTINE  STUDDERT  REDNJAYNE,  H.M. 
Chief  Inspector  of  Mines,  Mines  Department,  Home  Office, 
Whitehall,  London.  S.W Dec.    11,1909 


LIST    OF    MEMBERS.  XIX 

Date  of  Election. 

19*Prof.  HENRY  STROUD,  Armstrong  College,  Newcastle-upon- 
Tyne  Nov.     5,  1892 

20METHRO  JUSTIMAN  HARRIS  TEALL,  Director  of  the  Geo- 
logical Survey  of  the  United  Kingdom,  28,  Jermyn  Street, 
London,  S.  \Y\  Aug.     3,1901 

21*Prof.  WILLIAM  MUNDELL  THORNTON,  Armstrong  College, 

Newcastle-upon-Tyne         ...  .  Feb.    12,  1910 

22*  WILLIAM  WALKER,  H.M.  Inspector  of  Mines,  Tyne  Lodge, 

Grange  Loan,  Edinburgh Oct.    14,1905 

23*Prof.  ROBERT  LUNAN  WEIGHTON,  2,  Park  Villas,  Gosforth, 

Newcastle-upon-Tyne         ..         ..  April    2,  1898 


MEMBERS  (M.I.M.E.). 

Marked  *  have  paid  life  composition.  Date  of  Election 

and  of  Transfer. 

1  Abbott,   Henry   Arnold,   H.M.   Inspector  of  Mines,    18, 

Priory  Road,  Sharrow,  Sheffield Feb.   13,1904 

2  Abel,    Walter    Robert,    Scottish    Provident    Buildings, 

Mosley  Street,  Newcastle-upon-Tyne       ...  ..         ...  Dec.      8,  1906 

3  Acctt,    Sidney,     The    Barrett      Gold-mining     Company, 

Limited,  Kaapoehe  Hoop,  Transvaal        ...         ...  ...  Dec.    10,  1904 

4  Adair,  Hubert,  Gillfoot,  Egremont,  Cumberland April   8,  1905 

5  Adams,    George   Francis,    Inspector   of   Mines   in  India, 

Dhanbaid,   E.I.   Railway,  Manbhum  District,  Bengal, 

India Aug.     5,  1905 

6  Adams,  Henry  Hopper,  c  o  H.  Gilnllan,  Jun.,  108  and  109, 

Victoria  Arcade,  Auckland.  New  Zealand        April  10,  1897 

7  Adams,  Phillip  Francis  Burnet,  Surveyor-General  for  the 

Orange  Free  State,  Government  Office,   Bloemfontein, 

Orange  Free  State,  South  Africa  Oct.    12,1901 

8  Adamson,    Thomas,    Jherriah    P.O..  District    Manbhoom, 

Bengal,  India Feb.    10,1894 

9  Ainsworth,    Herbert,    P.O.    Box    1553,    Johannesburg, 

Transvaal  Feb.   14,  1903 

10  Ainsworth,    John    W.,    Bridgewater    Offices,    Walkden, 

Manchester     ...         ...         ...  ...         ...         ...  ..  Dec.    14,  1895 

11  Aldridge,  Walter  Hull,  c/o  William  B.  Thompson,  14, 

Wall  Street,  New  York  City,  U.S. A Feb.     8,1908 

12  Allan,  Philip       June  10,  1905 

13  Allison,   J.    J.    C,    Woodland    Collieries,    Butterknowle.  A.M.  Feb.   13,  1886 

County  Durham         M.June    8,1889 

14  Anderson,  Robert  Simpson,  Highfield,  Wallsend,  North-        S.  June    9,  1883 

umberland  {Member  of  Council)      ...A.M.Aug.     4,1888 

M.  Aug.     3,  1889 

15  Anderson,    William   Thomas,  P.O.   Box  57,  East  Rand, 

Transvaal         Oct.  12,  1912 

16  Andrews,  Arthur,  10,  Ashwood  Terrace,  Sunderland      ...  Aug.    2,  1902 

17  Andrews,  Edward  William,  4,  Ashwood  Terrace,  Sunder- 

land         Aug.    4,  1906 

18*Ant;\vin,    Benjamin,      3,     Penlu     Terrace,     Tuckingmill, 

Camborne         ...         Nov.  24,  1894 

19  Annett,  Hugh    Clarkson,    Hartford   Colliery,   Cramling-  S.  Feb.   15,  1906 

ton,  Northumberland  A.  June  20,  1908 

M.  Feb.     8,  1913 

20  Appleby,  William  Remsen,  Minnesota  School  of  Mines,  The 

University  of  Minnesota,Minneapolis,  Minnesota,U.S.A.  April  14,  1894 

21  Archer,  Thomas,   Mardale  Parade,   (iateshead-upon-Tyne  July    2,  1872 

22  Archer,  William,  Victoria  Garesfield,  Lintz  Green,  County       A.Aug.     6,1892 

Durham  M.  Aug.     3,  1895 

23  Armstrong,  George  Herbert  Archibald,  Castle  View, 

Chester-le-Street        April    8,  1905 

24  Armstrong.  Henry,  Collingwood  Buildings,  Collingwood  A.M.  April  14,  1883 

Street,  Newcastle-upon-Tyne  {Member  of  Council)       ...      M.June    8,1889 


w 


LIS!     OF    Ml  Mill  RS. 


25  Armstrong,    William,    Elmfield    Lodge.    Gosforth, 

B-upon  l\m  i  (Pasi  President,  Membei  of  Council) 

26  Arnold,  Thomas,  Castle  Buildings,  Llanelly  

27  ASHMORE    GEORGE   PERCY,    109,   Lanstlowne  Place,    Hove, 

litou 

28  ASKBVOLD,  HaralD,  Dixon  House,  Lloyds  Avenue,  London, 

B.(  ...  ...  

29  Atkinson,  John    Hoi. and,    lij,    Bells  Grove  Terrace,  New- 

castle-upon-Tyne (  Vice-Presides t,  .I/-  mhi  r  of  Council) 

30  Attwood,  Alfred  Lionel,  Remolinos,  por  Pedrola,  Pro- 

vincia  de  Zaragoza,  Spain    ... 
::i  Aubrey,  Richard  Charles,  Desborough,  near  Kettering 

32  Bagnoli,  Ugo,  Orbetello,  Italy  

:;:;  Bailbs,    Thomas,  Jesmond  Gardens,   Newcastle-upon-Tyne 
34  Bain,  Richard  Donald,  Aykleyheads,  Durham  (Retiring 

\' ice-President,  Member  of  Council) 
:r>  Bainbridge,  Emerson   Moschamp,  2,  Woodbine  Avenue, 

Gosforth,  Newcastle-upon-Tyne     ... 
30  Barnard,  Robert,  The  Manse,  Armadale,  West  Lothian  .. 

37  Barnes,  James,  Vale  of  Clwydd  Colliery  and  Brickworks, 

Lithgow,  New  South  Wales,  Australia   ...         

38  Barrass,  Matthew,  Wheatley  Hill  Colliery  Office,  Thorn- 

ley,  County  Durham  ... 

39  Barrett,   Charles   Rollo,   Whitehill   Hall,   Pelton   Fell, 

County  Durham         ...         ...         ...         ...         ...         ...A 

40  Barrett,  Rollo  Samuel,  Brookside,  Seaton  Burn,  Dudley, 

Northumberland         ...  ...         .  . 

41  BARROW,      William,      Seaton     Burn     Colliery,      Dudley, 

Northumberland 

42  Barrs,    Edward,    Cathedral    Buildings,    Newcastle-upon- 

Tyne      

43*Bartholomew,   Charles  Y\  illiam,  Blakesley   Hall,   near 
Towcester 

44  Bartlett,    George    Pilcher,     Theatre     Lane,     Durban, 

Natal,  South  Africa  ... 

45  Batchelor,  Owen  Salusburt,  P.O.   Box  221,   Kamloops, 

British  Columbia 

46  Bates,  .Sidney,  The  Grange,  Prudhoe,  Ovingham,   North- 

umberland 

47  Bates,  Thomas  Lionel,  Alfred  Street,  Waratah,  New  South 

Wales,  Australia        

48  Bateson,  Walter  Remington,  Gildersome,  12,  Aylesbury 

Road,  Boscombe,  near  Bournemouth 

49  Batey,  John  Wright,  Elmfield,  Wylam,  Northumberland 

50  Bawden,  Ernest  Robson,  The  Cordoba  Copper  Company, 

Limited,    Estacion    de   Cerro    Muriano,    Provincia   de 
Cordoba,  Spain 

51  Bayliss,  Ernest  John,  c,o  The  M.  F.  H.   Syndicate,   Lim- 

ited. Conquista,  Province  of  Cordoba,  Spain      

52  Beard,  James  Thom,  c  o  Coal  Age,  505,  Pearl  Street,  New 

York  City,  U.S. A 

53  Bekenn,  Alexander  Richard,  Fairleigh  Colliery,  Limited, 

P.O.  Box  30,  Newcastle,  Natal,  South  Africa 

54  Bell,  Joseph  Fenwick,  Bunker  Hill,  Fence  Houses 

55  Bell,  Reginald,  Shildon  Lodge  Colliery,  Darlington 

56  Bell,  Walter,  c/o  Pyman,  Bell  and  Company,  Hull 

57  Bell,  William  Ralph,  Wearmouth  Colliery,  Sunderland 


Date  of  Election 
and  "f  Traimfer. 

April  7,  1867 
Aug  6,  1870 
A  pi.  I  13,  1907 

Feb.  13,  1897 

14,  1911 

II,  1902 

Aug.  5,  1905 
Feb.  5,  1870 

Feb.  8,  190* 
Oct.  7,  1858 
March  1,  1873 
Aug.  5,  1876 

Feb.  8,  1902 
Dec.  11,  1897 


Oct. 

Feb. 

Aug. 

Dec. 

Nov. 

Aug. 

Dec. 

Dec. 

Aug 

June 


9,1909 
9,  1884 
1,  1891 

8,  1900 
7,  1874 
7,  1880 

11,  1886 

9,  1905 
1,  190S 

14,  1913 


Feb.  8,  1902 

Aug.  7,  1909 

Dec.  4,  1875 

Dec.  11,  1909 

June  14,  1913 
Feb.  8,  1S90 
June  8,  1895 

Feb.  12,  1898 

Feb.  11,  1905 
Feb.  9,  1901 

April  8,  1911 

April  13,  1901 

Feb.  14,  1903 

Feb.  9,  1907 
April  12,  1902 

Dec.  13,  1902 

Oct.  8,  1889 

Feb.  10,  1S94 

Oct.  13,  1894 

Dec.  12,  1903 


LIST    OF    MEMBERS. 


Date  of  Election 
and  of  Transfer. 

58  Bennett,   Arthur  Edgab,   Botallack,   Limited,  St.   Just, 

Cornwall  ...  Dec.    14,  1912 

59  Bennett.  Alfred  Henry,  Bedminster,  Easton,  Kingswood  A.M.  April  10,  1886 

and  Parkfield  Collieries,  Limited.  Eastou  Colliery,  Bristol      M.June     8,  1889 

60  Benson,  Robert  Seymour,  Teesdale  Iron  Works,  Stockton- 

upon-Tees        April   8,  1911 

61  Berkley,    Richard     William,    Marley    Hill,    Swalwell,        8.  Feb.   14,  1874 

County  Durham  (Member  of  Council)        ...         ...         ...A.M.Aug.     7,1880 

M.  June    8,  1889 

62  Best,  Earle,  12,  Station    Road,    Hetton  le-Hole,   County 

Durham  April  13,  1912 

63  Bigg- Wither,  Harris,  The  Mount,  Gathurst,  Wigan        ...  Jan.    19,  1895 

64  Bigge,    Denys    Leighton    Selby,    Mercantile   Chambers, 

53,  Both  well  Street,  Glasgow       ...         ...         ...         ...  June  10,  1903 

65  Bigland,  Hubert  Hallam,  coJ.H  Holmes  and  Company, 

19,  Waterloo  Street,  Glasgow        Dec.    14,  1901 

66  Bigland,  John,  Henknowle,  Bishop  Auckland         June     3,1857 

67  Binnie,  William,  E  Ipswich,  Queensland,  Australia        ...  April    9,  1910 

68  Bird,  Edward  Erskine,  c  o  George  Elliot  and  Company, 

Limited,  16,  Great  George  Street,  Westminster,  London,  A.M.  Aug.    5,  1905 

S.W M.  Dec.    14,  1907 

69*Birkinsha\v,    Frederick   Edson,    Marbella,    Province    of 

Malaga,  Spain  Dec     10,  1910 

70  Blackett,    William   Cuthbert,  Acorn    Close,    Sacriston,        S.  Nov.     4,  1876 

Durham  (President,  Member  of  Council)  ...         ...A.M.Aug.     1,1885 

M.  .June     8,  1889 

71  Blaiklock,  Thomas  Henderson-,  The  Flatts,  near  Bishop 

Auckland         ...         ...         ...  

72  Blair,  Robert  Richmond,  5,  Hamilton   Terrace,  White- 

haven   ... 

73  Blandford,  Thomas,  Craithie  Road,  Doncaster       


74  Blatchford,  William   Hooper,   Greytown,  Natal,  South 

Africa    ... 

75  Blenner-Hassett,  Gerald,  P.O.  Box  914,  Durban,  Natal, 

South  Africa    ... 

76  Bonniwell,    Percival  Ormond,   222-225,  Strand,  London, 

W.C 

77  Booth,  Frederic  Lancelot,  Ashington  Colliery,  Morpeth 


April  13,  1901 
A  Aug.  2.  1902 
M.  Feb.  11,  1911 
S.  Dec.  12,  1903 
A.  Aug.  3,  1907 
M.  June  12,  1909 


78  Borlase,  William  Henry,  Greenside  Lodge,  Glenridding, 

Penrith 

79  Bowes,  David,  68,  Prudential  Buildings,  Park  Bow,  Leeds 

80  Bowman,    Francis,    Ouston    Colliery    Office,     Chester-le- 

Street ...         ...         ... 

81*Bracken,    Thomas   Wilson,  40,   Grey   Street,   Newcastle- 
upon-Tyne 

82  Braidford.     William,    Jun. ,    South  Garesfield  Colliery, 

Lintz  Green,  County  Durham 

83  Bramwell,  High,  Great  Western  Colliery,  near  Pontypridd 


84  Breakell,    John    Edwin,   c  o  J.   Rossner   and   Company, 

Tegucigapla,  Republic  of  Honduras,  Central  America 

85*Brinell,  Johan  August,  Jernkontoret,  Stockholm.  Sweden 

86  Brodigan,    Charles    Bernard,   P.O.    Box    3,     Bnikpan, 

Transvaal 

87  Bromly,  Alfred  Hammond,  c/o  Alfred  James,   18,  Eldon 

Street,  London,  E.C. 

88  Broome,  George  Herbert,  Wonthaggi,  Victoria,  Australia 

89  Brough,  Thomas,  1,  Thornhill  Gardens,  Sunderland 


Feb.  10,  1912 

Oct.  14,  1911 

Dec.  12,  1903 
S  Feb.  10,  1894 
A.  Aug.  4,  1900 
M.  April  8,  1911 

Aug.  4,  1894 

April  3,  1909 

A.  June  8,  1895 

M.  Feb.  13,  1904 

Oct.  14,  1899 

June  14,  1902 

S.  Oct.  4,  1879 

A.M.  Aug.  6,  1887 

M.  Aug.  3,  1889 

April  25,  1896 
June  9,  1900 

Oct.  13,  1906 


Nov.  24,  1S94 

Oct.   9,  1897 

S.  Feb.   1,  1873 

A.M.  Aug.  2,  1879 

M.  June  8,  1889 
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90  Brown,    Douglas    Philip,    Tlie    (jiil     House,    Bowerby, 

Think 

in   Brown,  Edward  Otto  Fobstkb,  706  7U,,  Salisbury  Boueo, 

ETiusbury  Circus,  London,  K.C. 

92  Brown,  Joss,  East  Indian  Railway  Collieries,  Giridi] 

Railway,  Bengal,  India 

93  Bkown,  John  Conhbll,  Weatport  Coal  Company,  Limited, 

Dtnniston,  New  Zealand 

94  BROWN,  Myles,  4,  Beaconsfield  Crescent,  Low  Fill,  G 

1m ad-upon-Tyne 

95  BROWN,  Robert,  3,  Rothbury  Terrace,  Heaton,  Newcastle- 

apon-Tyne 

96  BROWN,  Robert  Oughton,  Newbiggin  Colliery,  Xewbiggin- 

by-the-Sea,  Northumberland  

97  Brown,    Ralph    Richardson,    Pekin   Syndicate,    Limited, 

Honan,  North  China 

98  Brown,   W.   Forstbr,   Cefn  Coed,   Malpas,  Newport,  Mon- 

mouthshire 

99  Browne,  Robert  John,  Bhowra  Colliery,  P.O.,  Jamadaba, 

Manbhoom,  India 

100  Browning,     Walter    James,     o/o    Rio    Tinto    Company, 

Limited,  Provincia  de  Huelva,  Spain 

101  Bruce,  John,  Port  Mulgrave,  tlinderwell,  Yorkshire 

102  BRYHAM,  William,  Bank  House,  Wigan 

103  Buckle,  Christopher  Ernest,  Elmwood,  Denville,  Havant 

104  Bull,    Henry    Matthews,    Gopalichak     Coal    Company, 

Limited,  Bansjora,  Bengal,  India 
103  Bclman,  Edward  Hemsley,  The  North  Randfontein  Gold- 
mining  Company,  Randfontein,  Transvaal 

106  Bulman,     Harrison     Francis,    Priestheld,     Burnopfield, 

County  Durham 

107  Bunning,  Charles  Ziethen,  c/o  The  British  Vice-Consul, 

Pandemia,  near  Constantinople,  Turkey 

105  Burford,    James   Wilfred,   c'o   Sir   Boverton   Redwood, 

Bart.,  4,  Bishopsgate,  London,  E.C. 
109*Burls,  Herbert  Thomas,  15,  Victoria  Street,  Westminster, 

London,  S.W. 
110*Burn,  Frank  Hawthorn,  9,  Sandhill,  Newcastle-upon-Tyne. 

Transactions  sent  to  Pattishall  House,  Towcester 

111  Burne,  Cecil  Alfred,  Earlham,  Bishopswood  Road,  High- 

gate,  London,  N. 

112  Burnett,  Cuthbert,  Grange  Iron  Works,  Durham 
113*  Burns,  David,  Vallum  View,  Belle  Vue,  Carlisle    ... 

114  Burton,  George  Augustus,  Highfield,  Nunthorpe,   York- 

shire        Dec.     9,  1905 

115  Butters,     Charles,     121,    Fifty-ninth     Street,    Oakland, 

California,  U.S. A Feb.    10,1804 

116  Carey,  Joseph  Macleod,  H  M.  Inspector  of  Mines,  Malpas, 

Newport,  Monmouthshire    ..  April    4,  1903 

117  Carnegie,    Alfred    Quintin,    31,    Manor    House    Road, 

Newcastle-upon-Tyne  Oct.    11,  1902 

118  Carnes,  Charles  Spearman,  Marsden  Hall,  South  Shields 

(Member  of  Council) Aug.     1,1891 

119  Carroll,  Miles  T.,  Antsirabe,  Madagascar  ...         .:.         ...  Feb.    10,1906 
Il'O  Casebourne,  Samuel  Ward  Jackson,  Cleveland  Terrace, 

Darlington       Dec.    10,  1904 


i  lection 

ind  "i  Transfer. 

.lime 

11, 

189S 

s. 

Dec. 

11, 

1901 

A. 

Aug. 

3, 

1907 

A   U 

12, 

1907 

M. 

Deo. 

14, 

1912 

s. 

Jun< 

8, 

1907 

A. 

Aug 

7, 

1909 

M 

Pi  b 

II, 

mi ! 

Feb. 

8, 

1908 

June 

1  1, 

1913 

Feb. 

11, 

Mill 

s. 

Oct. 

8, 

1  892 

A. 

Aug. 

3, 

1895 

M 

,  Oct. 

12, 

1901 

Aug. 

3, 

1907 

s. 

Aug. 

6, 

1887 

M. 

Aug. 

5, 

1893 

Feb. 

10, 

1906 

Oct. 

12, 

1907 

S. 

Feb. 

14, 

1S74 

A.M. 

Aug. 

7, 

1880 

M. 

June 

s. 

1889 

Dec. 

8, 

1900 

Feb. 

10, 

1900 

April 

9, 

191  4 

Feb. 

13, 

1892 

s. 

May 

2, 

1S74 

A.M. 

Aug. 

£ 

1881 

M. 

June 

8, 

18S9 

,     s. 

Dec. 

6, 

1873 

A.M. 

Aug. 

5, 

1 882 

M 

Oct. 

8, 

1887 

p 

Aug. 

3, 

1912 

Feb. 

9, 

1889 

s, 

Feb. 

9, 

1889 

A. 

Aug. 

4. 

1894 

M. 

Aug. 

3, 

1S95 

S. 

Aug. 

4, 

1894 

M. 

,  Aug. 

3, 

1901 

June 

8, 

1895 

May 

5, 

is:: 
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121  Casson,  William  Walter,  St.  Bees,  Cumberland 

122  Chambers,  Arthur  Leo,  52,  Bettelheim  Buildings,  Johan- 

nesburg, Transvaal    ... 

123  Chambers,    David    Macdonald,    47,    Inverness    Terrace,  A, 

Bayswater,  London,  W. 

124  Chambers,  R.   E.,  Nova  Scotia  Steel  aiid  Coal  Company, 

Limited,  New  Glasgow,  Nova  Scotia 

125  Channing,    J.    Parke,    42,    Broadway,   New   York    City, 

U.S.A....         . 

126*Chappel,     Walter    Richard     Haighton,    Ipoh,    Perak, 
Federated  Malay  States 

127  Charleton.  Arthur  George,  5,  Avonmore  Road,  Kensing- 

ton, London,  W. 

128  Charlton,  William,  Guisborough       

129  Charlton,  William  John,  Juu.,  H.M.  Inspector  of  Mines, 

32,  Western  Hill,  Durham 

130  Chater,  Cecil  William,  Naraguta  Extended  (Nigeria)  Tin 

Mines,  Limited,  Naraguta,  Bauchi  Province,  Northern 
Nigeria 

131  Cheesman,  Edward  Taylor,  Clara  Vale  Colliery,  Ryton, 

County  Durham 

132  Cheesman,  Herbert.  Hartlepool 

133  Cheesman,  Isaac  Taylor,  Throckley  Colliery,  Newburn, 

Northumberland 

134  Cheesman,  Nicholas,  228,  Hayden  Road,  Nottingham     ... 

135  Chicken,   Bourn   Russell,  212,   Osborne  Road,  Jesmond, 

Newcastle-upon-Tyne  ...  ...         ...         

136  Childe,  Henry  Slade,  59,  Westgate,  Wakefield     A 

137  Church,  Robert  William,  Government  of  India  Railway 

Board,  Secretariat  Buildings,  Calcutta,  India   ... 

138  Claghorn,    Clarence     R.,     Northwestern    Improvement 

Companj',     Headquarters     Building,     Tacoma,     Wash- 
ington, U.S.A. 

139  Clark,    Henry,    84,    Moss   Street,   Victoria,    Vancouver, 

British  Columbia 

140  Clark,  Robert,  Bracken  Road,  Darlington 

141  Clark.    Robert   Blenkinshp.  Springwell    Colliery,  Gates- 

head-upon-Tyne 

142  Clark,  William  Henry  

143  Clifford,  Edward  Herbert.  Rand  Club,  Johannesburg, 

Transvaal 

144  Clifford,  William,  Jeannette,  Pennsylvania,  U.S.A. 

145  Climas,  Arthur  Bertram,  Botallack,  St.  Just,  Cornwall 

146  Clothier,  Henry  William,  3,   Park   Villas,  The  Green, 

Wallsend,  Northumberland 

147  Clough,  Edward  Stokoe,  Bomarsund  House,  Bomarsund, 

Bedlington,  Northumberland 

148  Clough,  James.  Bomarsund  House,  Boinarsund,  Bedlington, 

Northumberland        ...         ...         ...         ..A. 

149  Cochrane.  Brodie,  Hurworth  Old  Hall,  near  Darlington  ... 

150  Cock,  Ben,  Woodbine,  Beacon  Hill,  Camborne 

151  Colley,  John,  3,  Bennetthorpe,  Doncaster    ... 
152*Collins,   Hugh  Brown,  Auchinbothie  Estate  Office,   Kil- 

macolm,  Renfrewshire 

153  Collins,  Victor  Buyers,  Lewis  Street,  Islington,  via  New- 

castle. New  South  Wales,  Australia 

154  Colquhoun,  Thomas  Grant,  28,  Sylvan  Road,  Exeter 

155  Commans.  Robert  Edden,  9,  Queen  Street  Place.  London,  E.G. 

156  Comstock,   Charles  Worthington.   514,   First    National 

Bank  Building,  Denver,  Colorado,  U.S.A. 


Pate  of  Election 

and  of  Transfer. 

Aug.  5, 

1905 

Feb.  8, 

1902 

M. 

Oct.   8, 

1904 

M. 

June  12, 

1909 

June  9, 

1900 

April  25, 

1896 

Feb.  14, 

1903 

Aug.  6, 

1892 

Feb.  12, 

1898 

A. 

April  12, 

1902 

M. 

Aug.  7, 

1909 

April  13, 

1912 

A. 

Aug.  2, 

1890 

M. 

Aug.  6, 

1892 

Aug.  6, 

1892 

Feb.   1, 

1873 

Dec.   8, 

1900 

Dec.  12, 

1903 

,M. 

Feb.  12, 

1887 

M. 

Aug.  3 

1889 

S, 

,  Dec.  9, 

1905 

A. 

Aug.  3, 

1907 

M. 

Oct.  12, 

1907 

Aug.  5, 

1899 

April  8, 

1899 

Feb.  15, 

1896 

s. 

May  3, 

1873 

M. 

Aug.  4, 

1877 

April  28, 

1900 

S. 

Oct.  13, 

1894 

A 

.  Aug.  6, 

1898 

M 

.  April  8, 

1911 

Feb.  9, 

1895 

Dec  10, 

1910 

June  12, 

1909 

A. 

Feb.  14, 

1903 

M. 

April  8, 

1911 

s 

April  5, 

1873 

M. 

Aug.  3, 

1878 

M. 

June  8, 

1889 

Dec.   6, 

1866 

June  11, 

1910 

Feb.  9, 

1901 

April  14, 

1894 

June  11, 

1904 

Dec.  14 

1898 

Nov.  24, 

1894 

June  10, 

1905 
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157  Cook,  George,  II. .M.  Inspector  of  Mines,  Oakbank,  White. 

haven    ...         ...        ...        

158  Cook.   Joseph     Washington    Iron     Works,    Washington, 

i  ounty  I  >urbam 
L59  Cook,  Joseph,  Jan.,  Washington  Iron  Works,  Washington, 
( 'diint y  Durham 

160  Cook,  James  Falshaw,  Washington  Iron  Works,  Washing- 

ton, County  Durham 

161  Cook,  John  Watson,  Binchester  Hall,  Bishop  Auckland... 

162  Cooke,  Henry  Moore  Annesley,  Coromandel,  Kolar  Gold- 

field,  Mysore,  India    .. 
163*C0PPEB,    E\  ENOE,    103,   Boulevard  de    Waterloo,   Brussels, 
Belgium 

164  Corbett,  Vincent,  Chilton  Moor,  Fence  Houses 

165  Corbett,   Vincent   Charles    Stuart    Wortley,    Chilton 

Moor,  Fence  Houses  ... 

166  Cordy,  Fred  Cuthbert,  23,  Bostock  Avenue,  Northampton 

167  Corlett,  George  Stephen,  Wigan 

16S  CouLSON,  Frank,  Shamrock  House,  Durham   (Vice-Presi- 
dent, Member  of  Council)  ... 

169  COUVES,  Harry  Augustus,  Tovil,  Westfield  Avenue,  (Jos 

forth,  Newcastle-upon-Tyne 

170  Cowell,  Edward,  Horden  Colliery,  Horden,  Sunderland  ... 

171  Cowell,  Joseph  Stanley,  Vane  House,  Seaham  Harbour, 

County  Durham 

172  CoxoN,  William  Bilton,  Seaton  Hill,Boosbeck,  Yorkshire  • 


173  CRAGG,  James  Horace  Maitland,  53,  Manor  House  Road, 

Newcastle-upon-Tyne 

174  Craster,    Walter    Spencer,    P.O.    Box    336,    Salisbury, 

Rhodesia,  South  Africa 

175  Craven,  Robert  Henry,  The  Libiola  Copper-mining  Com- 

pany, Limited,  Sestri  Levante,  Italy 

176  Crawford,  James  Mill,  Denehurst,  Ferry  Hill      

177  Crofton,  Charles  Arthur,  Kantapahari  Colliery,  Panuria 

P.O.,  via  .Sitarampur,  E.I.R.,  India 

178  Crookston,  Andrew  White,  188,  St.  Vincent  Street,  Glas- 

gow        

179  Crosby,  Arthur,  Douglas  Colliery,  Limited,  Mine  Office,  A 

Crown-Douglas  Junction,  Balmoral,  Transvaal  .. 
ISO  Cross,  William  Haslam,  77,  King  .Street,  Manchester     ... 

181  Croudace,  Francis  Henry  Lambton,  The  Lodge,  Lambton, 

Newcastle,  New  South  Wales,  Australia  

182  Croudace,  Sydney.  New  Lambton,  Newcastle,  New  South 

Wales,  Australia 

183  Cruz    y     Diaz,     Emiliano    de    la,   Director-General    de 

l'Empresa     Minas     et     Minerales,      Limited,      Ribas, 
Provincia  de  Gerona,  Spain  .. 

184  Cullen,  DANIEL,  P.O.  Box  4352,  Johannesburg,  Transvaal 

185  Cullen,  Matthew,  The  Clydesdale  (Transvaal)  Collieries, 

Limited,  Springs,  Transvaal 

186  Cummings,  John,  Hamsterley  Colliery,  County  Durham    ... 

187  Currie,     Walter,    P.O.    Box    220,    Bulawayo,    Rhodesia, 

South  Africa    ... 

188  Curry,  George  Alexander,  Thornley  House,  Thornley, 

County  Durham 

189  Curry,  Michael,  Cornsay  Colliery,  Durham  


•.f  Election 
:unl  of  Trannfi-r 

S.  Aug.  2,  1902 
A.  Aug.  5,  1905 
M.  Lb.  10,  1912 

May   8,  1869 

Oct  '.».  1897 

Feb.  L2,  L898 
Oct.  I  ».  is:.:; 

Dec.  12,  1896 

Feb.  9,  1907 
A.  June  11,  1898 
M.  Feb.  13,  1904 

Sept  3,  1870 

June  1,  1912 

Dec.  12,  L891 

S.  Aug.  1,  1868 

M.  Aug.  2,  1873 

Feb.  10,  1906 
A.  Oct.  S,  1904 
M.  June  20,  1908 

Dec.  12,  1908 
S.  Feb.  12,  1898 
A.  Aug.  2,  1902 
M.  Feb.  12,  1910 

Aug.  6,  1910 

Dec.  8,  1900 

Feb.  11,  1905 

Feb.  14,  1903 

S.  Dec.  10,  1898 

A.  Aug.  1,  1903 

M.  Dec.  14,  1907 

Dec.  14,  1895 
M.  Aug.  7,  1897 
M.  April  12,  1902 

Feb.  8,  1902 

June  8,  1907 
June  8,  1907 


June  14,  1902 
Dec.  11,  1909 

Feb.  12,  1910 
A.  Aug.  2,  1902 
M.  Dec.  14,  1907 

April  25,  1896 

Oct.  12,  1907 
Aug.  6,  1898 
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190  Daglish,    William   Charlton,    Littleburu   Collier}-,    near 

Durham  

191  Dakers,  William  Robson,  Tudhoe  Colliery,    Spennymoor  A. 

192  Dan,    Takuma,   Mitsui    Mining   Company.    1,   Suruga-cho, 

Xihonbashi-ku,  Tokyo.  Japan 

193  Danchich,  Valerian       

194  Daniel,  Peter  Francis,  Greymouth,  New  Zealand 

195  Darling.  Fen wick.  Sowerby  Grange,  Thirsk... 

196  Darlington,  Cecil  Ralph,  c  o  Tata,  Sons  and  Company, 

Xausari  Buildings,  Fort,  Bombay,  India 

197  Darlington.  James.  Black  Park  Colliery,  Ruabon  ... 

198  Davidson,  Allan  Arthur,  c  o  F.  F.  Fuller,  638,  Salisbury 

House,  London  Wall,  London,  E.C. 

199  Davidson.   Christopher  Cunnion,  Hardheads,  Egremont, 

Cumberland     ... 

200  Davies,  David,  Cowell  House,  Llanelly 

201  Davies,  William,  West  View,  New  Brancepeth  Colliery, 

Durham 

202  Davies,  William  >tei-hen,  Maesydderwen,  Tredegar 

203  Daw,     Albert     William,     11,    Queen    Victoria    Street, 

London,  E.C.    .. 

204  Daw,  John  W.,  Walreddon  Manor,  Tavistock  

205  Dean,  Harry,  Eastbourne  Gardens,  Whitley  Bay,  North- 

umberland 

206  Dean,  John,  The  Wigan  Coal  and  Iron  Company,  Limited, 

Wigan  ... 

207  Dean,  Samuel,  Delagua,  Colorado,  U.S. A 

208  Dew,  James  Walter  Henry,  8,  Laurence  Pountney  Hill, 

Cannon  Street,  London,  E.C. 
209*Dewhcrst,  John  Herbert.  28  and  29,  Threadneedle  Street, 
London,  E.C.  ... 

210  Dickinson,     Arthur.     353,     Mansion     House    Chambers, 

11,  Queen  Victoria  Street.  London,  E.C. 

211  Dietzsch,    Ferdinand,   to  Miss  P.   Dietzsch,  7.  Emanuel 

Avenue,  Acton,  London,  W. 
212*Dingwall,       William      Burleston-Abigail,      c  o      The 

Hutchins,  San  Antonio,  Texas,  U.S.A.    ... 
213*Ditmas,  Francis  Ivan  Leslie,  The  Old  Rectory,  Hammer- 

wich,  Lichfield 

214  Dixon,  Clement,  P.O.  Box  305,  Bulawayo,  Rhodesia,  South 

Africa    ... 

215  Dixon.    David    Watson,    Lumpeey   Mines.  Brotton,  York- 

shire 

216  Dixon,    George,    Seeterampore   Coal    Company,    Limited, 

Asansol,  E.I.R.,  Bengal,  India 

217  Dixon,  Joseph  Armstrong,    Shilbottle  Colliery,  Lesbury, 

Northumberland 

218  Dixon,  William.  Cleator,  Cumberland  

219  Dobb,  Thomas  <.ilbert,  Brick  House,  Westleigh,  Leigh  ... 

220  Dodd.  Benjamin,   Percy  House,  Neville's   Cross,  Durham 

(Member  of  Council)  ... 

221  Donald,    William    E.,    Redburn    House,    Bardon    Mill, 

Northumberland 
222*Donkin,  William,  Macequece,  Portuguese  East  Africa 


Date  of  Election 
and  of  Transfer. 


Dec.  12,  1896 
Oct.  14.  1S82 
Aug.  3,  1889 

April  14.  1894 
June  10,  1911 
April  S,  1893 
Nov.  6,  1875 

Dec.  10,  1910 

Nov.  7.  1-74 
Aug.  4,  1877 

April  13,  1907 

Oct.  10,  1908 
Dec.  9,  1899 

Dec.  9,  1911 
Feb.  14,  1903 

June  12,  1897 
Dec.  14,  1895 

June  10.  1905 

Feb.  13,  1904 
Oct  13,  1906 

June  10,  1911 

April  2,  1898 

April  14,  1894 

Aug.  5,  1899 

Aug.  4,  1900 
June  11,  1898 
June  14,  1902 

Dec.  14,  1912 

Nov.  2,  1872 
June  13,  1896 
Aug.  6,  1904 
Dec.     8,  1906 

Dec.  14,  1901 
April  10,  1897 
Dec.  8,  1894 
May  3,  1866 
Aug.     1,  1868 


223  Dormand,  Ralph  Brown,  Cambois  House,  Cambois,  Blyth 

224  Douglas,    Arthur     Stanley,     Bearpark     Colliery,    near 

Durham 

225  Douglas,  James,  99,  John  Street,  New  York  City,  U.S.A. 


Oct.  14.  1905 
Sept.  2,  ls7'J 
1,  1885 

8,  1889 

9,  1893 
3,  1901 


Aug. 
June 
Dec. 

Aug. 


Feb.   13,  1904 
Oct.    14,  1899 
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226  Douglas,    Matthew    Heckels,   Stella   House,  Low   Fell,  A.M. 


( tateshead-upon-Tj  n< 

227  Draper,  William,  SiJiawortb  Colliery,  Sunderland 

228  l»i  nkerton,  Ernes']  *  barles,  53,  Groavenor  Place,  New- 

castle-upon-Tyne 

229  Dunn,  George  victoh  Septimus,  c/o  <:.  •).  11.  Nicholson, 

St.  Georges  Terrace,  Perth,  Western  Australia 

230  Dcnn,  Thomas  BOWMAN,  c  o  .).   Dunn  and  Stephen,  Limited, 

21,  Both  well  Street,  Glasgow 

231  Eastlakb,    Arthur     William,    Grosmont,    Palace    Road, 

Streatham  Hill,  London,  S.W. 

232  Ede,    Hknry    Edward,  Rectory  Chambers,  Norfolk  Row, 

Sheffield  

233  EDMOND,  Francis,  Moorland  House,  Haigh,  Wigan 

234  Edwards,    Edward,     Ystradfeehan,    Treorchy,    Rhondda, 

Glamorgan 

235  Kdwards,  Herbert  Francis,  104,  Stanwell  Road,  Penarth 

236  Kdwards,  Owain  Tudor.  Fedwhir,  Aberdare  

237  Eliet,    Francis    Constant    Andre    Benoni     Elik    du, 

Commissaire  des  Mines,  Service  dea  Mines  le  Nouvelle 
Caledonie,  a  Noumea,  New  Caledonia 
238*Ei.sdon.    Robert    William     Barrow,    co    Anglo    South 
American    Bank,    Recomjuista  No.   78,    Buenos  Aires, 
Argentine  Republic,  South  America 

239  Eltringham,      George,    Eltringham     Colliery,     Prudhoe, 

Ovingham,  Northumberland 

240  ELWEN,  Thomas  Lke,  Brandon  Colliery,  County  Durham  ... 
24  i   Embleton,    Henry     Cawood.    Central     Bank     Chambers, 

Leeds    ... 

•242  Fmmerson,  Thomas,  14,  Somerset  Cottages,  New  Silks- 
worth,  Sunderland     ... 

2  43  Englesqueville,  Rene  d',  7,  rue  Henri  Martin,  Paris, 
France  ... 

244  English,  John,  North  Learn,  Felling,  County  Durham     ... 

245  English,     William,    Ferneybeds    Colliery,    Widdrington, 

Acklington,  Northumberland 

246  Eskdale,  John,  Ashington  Colliery,  Morpeth  

247  Etherington.    John,   39a,   King   William   Street,   London 

Bridge,  London,  E.G. 

248  Evans,  John  William,  Glynderw  House,  Penllergaer,  near 

Swansea 

249  Fairbrother,   Charles   James,    The   Durban    Navigation 

Collieries,  Dannhauser,  Natal,  South  Africa 

250  Fairley,  J  am  i:s.  ( 'raghead  and  Holmside  Collieries,  Chester-  A. 

le-Stiit  t 

251  Falcon,  Michael,  Ebbw  Vale,  Monmouthshire     


252  Fawcett,  Edward  .Stoker,  Battle  Hill  House,  Walker, 
Newcastle-upon-Tyne 

253*Fenwii'k.  Barnabas,  66.  Manor  House  Road,  Newcastle- 
upon-Tyne 

254  F'ergie,  Charles,  704,   Upper  Mountain  Street,  Montreal, 

Quebec,  Canada  ...  ... 

255  Ferguson.  David,  140,  Hyndland  Road,  Glasgow,  W.       ...  A 

256  Ferguson,  James,  The  Cedars,  High  Wycombe        

257  Fevre,   Lucien   Francis,   1,   place   Possoz  (XVP),    Paris, 

France  


M. 
A. 
M 


Date  of  Election 

ui'l  '>f  1  rannff r 

An-.  2,  L879 

Aug.  3,  1889 
Dec.  14, 
Dec.  12,  19G3 

Feb.  9,  1907 

June  20,  1908 

Aug.  6,  1910 

■June  11,  1892 

July  14,  1896 
Dec.  10,  1910 

Feb.  9,  1895 
Oct.  12,  1901 
Aug.  4,  1906 

Aug.  3,  1901 


April  13,  1901 
A.  Dec.  8,  1894 
M.  Aug.  2,  1902 

Oct.  13,  1888 

April  14,  1894 
A.  Oct.  12,  1907 
M.  June  10,  1911 

Feb.  8,  1908 
Dec.  9,  1899 

Dec.  14,  1907 
A.  Oct.  11,  1902 
M.  Aug.  3,  1912 

Dec.  9,  1893 

April  8,  1911 


A.  Feb. 

M.  Oct. 
M.  Aug. 
M.  Aug. 

S.  Oct. 
A.  Aug. 
M.  June 
A.  June 
M.  Aug. 


8,  1908 

12,  1912 
7,  1880 

3,  1889 

13,  1894 

4,  1900 
1,  1912 

11,  1892 
6,  1904 


Aug.  2,  1866 


Dec. 
M.  Dec. 
M.  Aug. 

Dec. 


9,  1893 

8,  1883 

3,  1889 

12,  1896 


Feb.  8,  1908 
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258  Field,  Benjamin  Starrs,  Layabad  Colliery,  Kusuuda  P.O.,        S.  Aug.     2,  1902 

District  Manbhoom,  Bengal,  India  A.  Aug.     3,  1907 

M.  June  14,  1913 

259  Figari,    Alberto,     Apartado     516,     Lima,     Peru,     South 

America  April  25,  1896 

260  Fisher,    Edward   Robert,    Wansbeck,    Ammanford,   Car- A.M.  Aug.     2,  1884 

marthenshire M.  Aug.     3,  lfe89 

261  Fisher,    Henry   Herbert,    Calle   Sucre,    1841,    Belgrano, 

near  Buenos  Aires,  Argentine  Republic,  South  America  Oct.      8,  1904 

262  Fleming,   Henry  Stuart,   1,  Broadway,  New  York  City, 

U.S.A... June  10,  1905 

263  Fletcher,   James,  Taupiri   Coal-mines,    Limited,    Huntly, 

New  Zealand Oct.  14,1905 

264  Fletcher,  Lancelot  Holstock.  Allerdale  Coal  Company,  A.M.  April  14,  1888 

Limited,  Colliery  Office,  Great  Clifton,  Workington      ...     M.  June     8,  1889 
265 *Fletcher,  Walter,  The  Hollins,  Bolton       Dec.    14,1895 

266  Ford,    Mark,  Washington  Colliery,  Washington  Station, 

County  Durham  {Member  of  Council)       ...         ...         ...  Aug.     3,  1895 

267  Forster,  Alfred  Llewellyn,   Newcastle   and  Gateshead 

Water    Company,    Engineers    Office,    Pilgrim    Street, 

Newcastle-upon-Tyne  ...         ...  June    8,  1901 

26s  Forster,    Charles,    Earls    Drive,    Low    Fell,    Gateshead - 

upon-Tyne        April   9,  1910 

269  Forster,      John      Henry     Bacon,     Whitworth     House,        S.  Nov.  24,  1S94 

Spennymoor  (Member  of  Council)  ...         ...         ...       A.Aug.    7,  I S97 

M.  Feb.    10,  1900 

270  Forster,    Joseph    William,    P.O.    Box   56,    East   Rand, 

Transvaal         Feb.    13,  1904 

271  Fokster.  Thomas  Emerson,  3.  Eldon  Square,   Newcastle-       S.  Oct.      7,  JS76 

upon-Tyne  (Past-President,  Member  of  Council)         ...  A  M.  Aug.     1,  1885 

M.  June    8,  18S9 

272  Foster,  William  Burn,  Sea  View,  Horden,  Sunderland  ...  Oct.    14,  1911 

273  Fox,   George   Charles,   P.O.    Box    1030,    Johannesburg, 

Transvaal         Feb.    14,  1903 

274  Fryar,  John  William,  Eastwood  Collieries,  near  Notting-       A.  June  14,  1890 

ham       M.  June  12,  1897 

275  Fryar,  Mark.  Denby  Colliery,  Derby  S.Oct.      7,1876 

A.M.  Aug.     4,  1883 
M.  June    8,  I S89 

276  Fryer,  George  Kellett,  Woodhouse,  Whitehaven         ...  Dec.    14,  1901 

277  Fdters,  Thomas  Campbell,  17,  Balmoral  Gardens,  Monk- 

Beaton,  Whitley  Bay,  Northumberland Aug.     6,  1904 

278  Galloway,    Thomas  Lindsay,  109,  Hope  Street,   Glasgow  Sept.    2,  1876 

279  Galloway,    William,  Cardiff ..  ...  April23,  1887 

•-'80  Gallwey,  Arthur  Payne,  The  Pusing  Lama  Tin  Mines, 

Limited,  Central  Office,  Papan,  Perak,  Federated  Malay        S.  Oct.      2,  1880 
States M.  Oct.    10,  1891 

281  Garrett,    Frederic   Charles,   Armstrong   College,  Xew- 

castle-upon-Tyne        ...  ...         ...         ...         ...  April  13,  1912 

282  Gibson,  Henderson.  Backworth  Colliery.  Backworth,  New- 

castle-upon-Tyne       ...         ...         ...         ...  ...         ..  April  13,  1912 

283  Gibson,  James,  Geldenhuis   Deep.  Limited,    P.O.  Box  .54,  A.M.  Dec.     9,  1899 

Cleveland,  Transvaal  M.  Feb.    13.  1904 

284  Gibson,  Richard,  Hermitage  Colliery,  Lithgow,  New  South 

Wales,  Australia        ...         ...  ..         ...         ...         ...  Aug.     5,  1911 

285  GlFFORD,  Henry  J.,  The  Champion  Reef  Gold-mining  Com- 

pany of  India,  Limited,  Champion  Reefs  P.O.,  Mysore 
State,  South  India 

286  Gillman,   Gustave,   Aguilas,   Provincia  de  Murcia,   Spain 

287  Gipps,    F.    G.     de    Visme,    Mareeba,    North    Queensland, 

Australia 

288  Glass,  Robert  William,  Axwell  Park  Colliery,  Swalwell, 

County  Durham 


Oct.    14, 
Aug.    2, 

1893 
1902 

8. 

A. 
M. 

April  25, 
June  10, 
Aug.     1, 
Oct.    12, 

1896 
1899 
1903 
1907 

Date  of  Election 
;mil  of  1 

June 

10, 

1906 

Feb. 

11, 

1S99 

Aug. 

5, 

1893 

June 

11, 

1904 

Aug. 
Aug. 

1, 
7, 

1896 
1862 

Aug. 
Deo. 

1, 
13, 

1903 
1902 
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289  Gosinon,     Richard,    Menziea    Consolidated    Gold-uiines, 

Limited,  Meniies,  Western  Australia 
_".iii  G( win,  W ii.ii  \  m    LAWTON,  School  of  Mining,    Kingston, 

Ontario,  <  ianada 

291  Gouloie,  Joseph,  62,  Standard  Bank  Chambers,  Johannes- 

burg, Transvaal 

292  Gowxand,  Joseph  Edwin,  Valle  de  las  Mercedes,  Benacazon, 

Provincia  de  Sevilla,  Spain  ... 

293  Graham,  Edward,  Jun.,  Bedlington  Colliery,  Bedlington, 

Northumberland 

294  Greaves,  J.  '».,  Westgate,  Wakefield 

J!l")  Green,  Edwin  Henry,  P.O.  Box  79,  Bulawayo,  Rhodesia, 

Smith  Africa   ... 

296  I  rREEN,  Joseph,  Crag  House,  Ferry  Hill 

297  Green,    John     Dampier,    P.O.    Box   340,  Johannesburg,  A.M.  Dec.   14,  1901 

Transvaal         M.  Aug.     2,  1902 

_'!ts  Greener,     Herbert,    Swallowhurst,     Thome,     Doncaster  Feb.  13,  1909 

299  Greener,   Thomas   Young,    West  Lodge,   Crook,  County       S.     July    2,1872 

Durham  (Vice-President,  Member  of  Council)  ...A.M.Aug.    2,1879 

M.  June     8,  1889 

300  GREENER,     William    James,     Reliance    Coal     Company, 

Limited,    Charanpur    Colliery,    Charanpur    P.O.,    via 

Asanscl,  E.I.R,  Bengal,  India       June  11,   1910 

301  Greenwell,  Allan,  30  and  31,  Furnival  Street,   Holborn, 

London,  E.C Aug.     4,  1900 

302  Greenwell,  Alan    Leonard   Stapylton,  Eldon  Colliery,       S.  Oct.      8,  1898 

Bishop  Auckland       A.  Aug.    5,  1905 

M.  Dec.   14,  1907 

303  Greenwell,    George    Clementson.   Beechfield,    Poynton,       S.  March  6,  1869 

Stockport         M.  Aug.     3,  1872 

304  Greenwell,  Georce  Harold,  Woodside,  Poynton,  Stock-       S.  Dec.    12,  1903 

port       A.Aug.     4,1906 

M.  April  8,  1911 

305  Gresley,  William  ^tukeley,  Middlesex  Road,  Bexhill-on-  A.M.  Oct.      5,  1878 

Sea,  Sussex      M.Aug.    3,1889 

306  Grey,  John  Neil,  c'o  Naworth  Coal  Company,   Limited,       A.  June  10,  1905 

Hallbankgate  Offices,  Brampton,  Carlisle  ...  ...       M.  Feb.    10,  1912 

307  Griffith,  Thomas,  Maes  Gwyn,  Cymmer,  Porth,  Rhondda, 

Glamorgan       * April   9,1904 

308  Grose,  Frank,  164,  Harrowby  Road,  Grantham     ..  ...  April   9,  1910 
309*Grundy,  James,  Ruislip,  Teignmouth  Road,  Cricklewood, 

London,  N.W June  13,  1896 

310  Grunson,  Robert,  Brinkburn  Colliery,  Rothbui-y June  12,  1909 

311  Gullachsen,  Berent  Conrad,  c/o  Norwegian  Consulate,        S.  April   8,  1905 

Johannesburg,  Transvaal M.  Aug.    3,  1907 

312  (Wmmerson,     James     M.;     17,     Hillcrest     Road,    Acton,  A.M.  June  10,1899 

London,  W M.Dec.    12,1903 

313  Cuthrie,  James  Kenneth,   17,  Rosebery  Crescent,  New- 

castle-upon-Tyne         Dec.   14,  1912 

314  Haas,  Frank,  Fairmont,  West  Virginia,  U.S.A.       '..'.         ...  Oct.    14,  1911 
315*Haddock,    William  Thomas,    Cornelia   Colliery,  Viljoens       S.  Oct.      7,  1876 

Drift,  Orange  Free  State,  South  Africa A.M.Aug.     1,1885 

M.  June    8,  1889 

316  Haiujie,  John  Douglass,   Walbottle   Colliery,  Newcastle- 

upon-Tyne       Dec.   11,  1909 

317  Hailwood,    Ernest  Arthur,   Gladstone  Terrace,  Morley, 

Leeds April  12,  1913 

318  Haines,   Charles    George    Padfield,   9,   Picton  Place, 

Swansea Oct.    8,  1910 

319  Halbaum,  Henry  Wallace  Gregory,  7,  Mafeking  Road, 

Roath  Park,  Cardiff April   8,  1899 

320  Hale,    Alfred    Edward,    Mountjoy    Lodge,   Cinderford, 

Gloucestershire  ...         ...         ...         ...         ...         ...  April    8,  1911 


LIST    OF    MEMBERS.  X11X 

Date  of  Election 
and  of  Transfer. 

321  Hall,  John  Charles,  Black  Boy  Colliery,  Bishop  Auckland       A.Dec.    14,1889 

,\I.  Aug.     3,  1895 

322  Hall,  Joseph  John,  Ashington  Colliery,  Morpeth  ...  Dec.    10,  1904 

323  Hall,  Joseph   Percival,   Talbot  House,   Birtley,  County        S.  Oct.      9,  1897 

Durham  A.  Aug.    2,  1902 

M.  Oct.      9,  1909 

324  Hall,    Robert    W  illiam,    Fairlawn,    Leeholme,    Bishop       A.  Dec.   13,  1902 

Auckland         M.June    8,'  1907 

325  Hall,  Tom,  Ryhope  Colliery,  Sunderland       ...  June    8,  1889 

326  Hallas.  George  Henry.  Claremont,  Huyton,  Liverpool  S.Oct.      1,  1S76 

A.M.  Aug.     4,'  1883 
M.  June    8,  1889 

327  Hallimond,  William  Tasker,  P.O.  Box  5191,  Johannes- 

burg, Transvaal         Dec.    14,  18S9 

328  Hamilton.  Edward.  Rig  Wood.  Saltburn-by-the-Sea         ...        S.  Nov.     1,  1S73 

A.M.  Aug.    2,  1879 
M.  June    8,  IS89 

329  Hamilton,  James,  Blackhills  Road,  Horden,  Sunderland  ...  Oct.    10,  1908 

330  Hance,    Henry    Malkin,    Indian    Manganese    Company, 

Nagpur,  Central  Provinces,  India  ...         ...         ...  Oct.    12    1907 

3.31*Hancock,  Henry  Lipson,  Wallaroo  and  Moonta  Mining  and 
Smelting  Company,  Limited,  Moonta  Mines,  South 
Australia 

332  Hancock,  Henry  Richard      

333  Hands,    John,    co    Huttenbach   Brothers  and   Company, 

Kuala  Lumpur,  Federated  Malay  States 

334  Hann,    Robert,    Jun. ,    Harton   House,    Harton    Colliery, 

South  Shields 

335  Hannah,      David,      Brynderwen,      Ferndale,      Rhondda, 

Glamorgan 

336  Hare,  George,  Ouston  House,  Pelton,  County  Durham    ... 

337  Hare.  Samuel,   Howlish   Hall,    Bishop   Auckland    (Vice- 

President,  Member  of  Council) 

338  Harle,  Peter,  South  Grange,  Shinclitfe,  Durham 

339  Harle,  Robert  Alfred,  Alma  Cottage,  Campbells   Hill, 

West  Maitland,  New  South  Wales,  Australia     .. 

340  Harle,  William,  South  Brancepeth  Colliery,  Spennymoor 

341  Harris,  David,  Elands  Laagte  Collieries,  Limited,  Elands  A.M.  June  12,  1897 

Laagte,  Natal,  South  Africa         ...         ...         ...         ...       M.  April  13,  1901 

342  Harrison,    Charles   Augustus,   North   Eastern   Railway, 

Newcastle-upon-Tyne  ...         ...         ...         ...  ...  June  21.  1894 

343  Haselden,  Arthur,  Linares,  Provincia  de  Jaen,  Spain     ...  A.M.Dec.    11,  1897 

M.  April  2,  1898 
344*Hawker,  Edward  William,  Eagle  Chambers,  Pirie  Street, 

Adelaide,  South  Australia  ...         ..  ...  ...         ...  Oct.     12,  1895 

345  Hawkins,  Thomas  Spear,  co  The  St.  John  del  Rey  Mining 

Company,  Limited,    Villa   Nova   de    Lima,    Estado  de 
Minas,  Brazil,  South  America 

346  Hay,  Douglas,  H.M.  Inspector  of  Mines,  Durham  ... 

347  Hedley,  Arthur  Morton,  Eston  House,  Eston,  Yorkshire 

(Member  of  Council)  ..  

348  Hedley,  Septimus  H,  Langholme,  Roker,  Sunderland 

349  Heise,  Fritz,  Hernerstrasse,  45,  Bochum,  Germany 

350  Henderson,  Charles,  Cowpen  Colliery  Office,  Blyth 

351  Henderson,  William,  Alston  House,  Littletown,  Durham 

352  Hendy,  John  Gary  Baker.  Etherley,  via  Darlington 

353  Henriksen,  Gudbrand,  Inspector  of  Mines,   Minde,  near 

Bergen,  Norwa}' 

354  Herdman,  William,  St.  John's  Chapel,  County  Durham  ... 


Dec. 

14, 

1895 

A.M. 

Aug. 

4. 

1894 

M. 

Nov. 

24, 

1894 

Dec. 

14, 

1912 

Oct. 

14, 

1895 

Feb. 

9, 

189.3 

A. 

Feb. 

12, 

1898 

M. 

Dec. 

14, 

1907 

S. 

Aug. 

2 

1879 

M. 

Aug. 

1, 

1891 

Oct. 

8, 

1892 

A. 

Apri' 

114. 

1894 

M. 

Oct. 

12, 

1901 

Dec. 

12, 

1908 

Aug. 

6,  1904 

Dec. 

14,  1912 

A. 

Nov. 

24,  1894 

M. 

Dec. 

12,  1903 

s, 

,  Feb. 

15,  1879 

A.M, 

Aug. 

1,  18S5 

M 

.  Aug. 

3,  1889 

Aug. 

5,  1905 

Dec. 

9,  1899 

Aug. 

7,  1909 

Oct. 

14,  1893 

Aug. 

6,  1904 

April 

11.  1908 
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355  Hi. i;m-.,  QeobOX    PATRICK,  Pont    Head    House,    Leadgate, 

County  Durham 

356  Herrmann,   Hknky  J,  A.,  a   Ain-Sedjera,  par  Lafayette, 

Algerie 

357  Heslop,     Christopher,     Woodeide.     Marske    Mil]    Lane, 

Saltburn-by-the-Sea  ... 

358  Heslop,  Grainger,  North  Moor  Souse,  Sunderland 

;:.")!i  Heslop,  Michael,  Rough  Lea  Colliery,  Willington,  County 

Durham 
360  HESLOP,  Septimus,  New  Beerbhoom  Coal  Company,  Limited, 

inaol,  Bengal,  India 
.SGI   Heslop,    Thomas,    Randolph    Colliery.  Evenwood,  Bishop 

Auckland 

362  Heslop,  Wardle,  8,  Beech  Grove  Road,  Newcastle-upon- 

Tyne      

363  Heslop,   William  Taylor,  St.  Georges  Colliery,  Hatting 

Spruit,  Natal,  South  Africa 

364  Hewlett,  Alfred.  Haseley  Manor,  Warwick  .  . 

365  Hewlett,  Alfred,  The  Cossall  Colliery  Company,  Limited, 

Cossall,  near  Nottingham     ... 
36f!  HEWLETT,   Erne,   Ammanford  Colliery  Company,  Limited, 
Ammanford,  Carmarthenshire 

367  Higson,  Jacob,  Rossland,  Northwood,  Middlesex 

368  Hill,    Frank    Cyril    Gibson,    71,     Downs     Park    East, 

Durdham  Down,  Bristol 

369  Hill.  William.  The  White  House,  Dordon,  Tamworth 

370  Hilton.    Thomas   Worthington,    Wigan    Coal   and    Iron 

Company.  Limited.  Wigan  ... 

371  Hindmarsh,  Joseph  Pahker,  Corrimal,  South  Coast,  New 

South  Wales,  Australia 

372  Hindson,  Thomas,   Framwellgate   Colliery,   near    Durham 

373  Hodgkin,  Jonathan  Edward,  Shelleys,  Darlington 

374  Hodgson,  Jacob,  Cornsay  Colliery,  Durham 

37.")  Hogg,  John,  36,  Burn  Valley  Road,  West  Hartlepool 

376  Holberton,    Walter   Twining,    Compania    Estanifera  de 

Llallagua,     Llallagua,     Bolivia,     South    America,     via 
Buenos  Aires  i  Tupiza 

377  Holland,  Charles  Henry,  P.O.  Box  415,  Auckland,  New 

Zealand  ...  

378  Holliday.  Martin  Forster,  Park  House.  Durham 

379  Holliday,  Norman  Stanley,  Boyne  Villa,  Langley  Moor, 

Durham 

380  Holman,  Nicholas,  The  Gibraltar  Consolidated  Gold-mines, 

Limited,  Sheppardstown,  New  South  Wales,  Australia 
3S1  Hood,  George,  9,  Agents  Terrace,  Boldon  Colliery,  County 
Durham 

382  Hood,   William  Walker,   Tredean,  near  Chepstow 

383  Hooper,  Albert  Henry,  29,  Station  Road.  Keswick 

384  Hooper,    Edward,    3,    London    Wall    Buildings,    London, 

E.C 

:isr>   Hoofer,  James  Augustus,  Springfield,  Lydney       

386  Hopper,   Samuel  Jackson,    53,  X'ictoria  Road,   Hebburn, 

County  Durham 

387  Hopwood,  Howell  Arthur,  Karangintau,    Mynydd   Isa, 

Mold      

3SS  Hopwood,  William,  Vron  Haul,  Buckley,  Chester 

359  Hornsby,  Demster,  Choppington  Colliery,  Scotland  Gate, 

Morpeth 
390  Horswill,  Frederick  J.,  1070,  Sixteenth  Street,  Oakland, 

California,  U.S.A. 
391*Hoskold,  Carlos  A.  Lynes     


s. 

A.M. 

M. 

S. 
A. 
M. 


A.M. 
M. 


S 
M. 


A.M. 
M. 


Date  of  Election 
ami  nf  Transfer. 


April    8,   l'.HI 

Dec.  10,  1898 
Feb.  I.  1868 
Aug.  2,  I  ST.; 
Oct.  5,  1872 
Feb.  10,  1894 
June  21,  1894 

Oct.  12,  1895 
Oct  2,  1880 
Aug.  4,  1888 
Aug.  3,  1889 
Dec.  10,  1904 
Aug.  7,  1909 
dune  14,  1913 

Aug.  3,  1895 
March  7,  1861 

June  20,  190S 

Oct.  10.  1896 
Aug.  7,  1862 

April  9,  1910 
June  9,  1883 
Aug.  3,  1889 

Aug.  3,  1865 

June  20,  1908 

Dec.  9,  1905 

Dec.  13,  1902 

June  S,  1895 

Dec.  12,  19U3 


June  9,  1900 

April  9,  1910 
May  1,  1875 
April  10,  1897 
Feb.  13  1904 

Dec.  11,  1909 

Dec.  14,  1907 
April  9,  1904 
*eb.  8,  1913 
June  4,  1881 
April  14,  1S94 
Dec.    12,  1908 

Feb.  11,  1911 

Oct.  12,  1907 

Aug.  3,  1901 

.  Feb.  12,  1898 

.  Feb.  10,  1912 

Oct.  14,  1899 
June  8,  1895 
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392  Hoso,  Shonosuke,  Mitsui  Yamano  Colliery,  Chikuzen,  Japan 

393  Hotchkis,  Daniel,  Coal  Cliff  Collieries,  Limited,  Clifton, 

New  South  Wales,  Australia 

394  Hower,  Charles  Leonard,  Crown  Coal  and  Coke  Company, 

622-626,  Peyton  Block,  Spokane,  Washington,   U.S.A. 

395  Howes,  Frank  Tippett,  Holmleigh,  Colwall,  Malvern 

396  Howson,    Charles,    Mainsforth,    Ferry   Hill  


397  Humble,  Ernest,  Killingworth  Colliery,  West  Wallsend, 

New  South  Wales,  Australia 

398  Humble,      John,      Harperley     Hall,     Tantobie,     County 

Durham 

399  Humble,  John   Norman,    West   Pelton   House,    Beamish, 

County  Durham 

400  Hcmble,   William,   Lawson  Street,  Hamilton,  Newcastle, 

New  South  Wales,  Australia 

401  Humphris,  Henry,  Blaenau  Festiniog 

402  Hunter,  Christopher,  Cowpen  Colliery  Office,  Blyth 

403  Hunter,  Robert,  Gympie,  Queensland,  Australia  ... 

404  Huntley,    John   Johnson,    54,  Beacon  Street,  Low  Fell,  A 

Gateshead-upon-Tyne 

405  Hurst,  George,  Lauder  Grange,  Corbridge,  Northumber- 

land 

406  Hutchinson,  George  Weymouth,  Greensburg,  Westmore- 

land County,  Pennsylvania,  U.S.A. 

407  Hutchinson,   John    William,    Llwyncelyn    Hall,    Porth, 

Khondda 

408  Hutton,   John    George,    Barfield,    East    Maitland,    New 

South  Wales,  Australia 

409  Hylton,  Frederick  William,  Ryhope  Colliery,  Sunderland 

410  I'Anson-Kobson,  William  Leonard,  Emerson  Chambers, 

Blackett  Street,  Newcastle-upon-Tyne 

411  Inskipp,  Dudley  James,  The  Bulawa}'o  Club,  Bulawayo, 

Rhodesia,  South  Africa 

412  Jackson,  Walter  Geoffrey,  Bramham  Hall,  Boston  Spa, 

Yorkshire 

413  Jacobs,     Lionel    Asher,    Raghunathbatty,     Sitarampur, 

E.I.R.,    India  

414  Jacobs,    Montagu,   18,   Greville   Road,   Kilburn,   London, 

X.W 

415  James,  William   Henry  Trewartha,    Finsbury    House, 

Blomfield  Street,  London,  E.G.      ...         

416  Jamieson,  John  William,  South  Hetton,  Sunderland 

417  Jarvie,  James,  Kembla  Heights,  near  Wollongong,  New 

South  Wales,  Australia 

418  Jefferson,  Frederick,  Whitburn  Collie^,  South  Shields 

419  Jeffreys,  James  Henry,  Umtali,  Rhodesia,  South  Africa    .. 

420  Jenkins.    William.  Ocean  Collieries.  Treorchy,   llhondda, 

Glamorgan 

421  Jennings,  Aleert,  12,  Grainger  Street,  Darlington 

422  J epson,  Henry,  39,  North  Bailey,  Durham  ...  


423*Jobling.  Thomas  Edgar,  Bebside,  Northumberland  (Vice- 
President,  Member  of  Council) 


Date  of  Election 

and  of  Transfer. 

April 

11, 

190S 

June 

20, 

1908 

Oct. 

14, 

1911 

A, 

Dec. 

10. 

1892 

M. 

Oct. 

14. 

1893 

S. 

Dec. 

14, 

1901 

A. 

Aug. 

4, 

1906 

M. 

June 

8, 

1907 

S. 

Feb. 

14, 

1903 

A. 

Aug. 

3, 

1907 

M. 

April 

11, 

1908 

Feb. 

8, 

1902 

S. 

Aug. 

■2, 

1902 

A. 

Aug. 

5, 

1905 

M 

.  Feb. 

10, 

1912 

Oct. 

1-1, 

1893 

Oct. 

13, 

1 900 

A 

.  Dec. 

in, 

1-92 

M 

.  Dec. 

12, 

1903 

June  14, 

1902 

A.M. 

Dec. 

14. 

1912 

M. 

April 

12. 

1913 

S. 

April 

14. 

1883 

M. 

Aug. 

1, 

1891 

Aug. 

7, 

1909 

Oct. 

14, 

1899 

Dec. 

10, 

1904 

Aug. 

3, 

1907 

Aug. 

6, 

1910 

June 

8, 

1907 

June 

7, 

is:;;; 

S. 

Aug. 

4. 

190') 

A. 

Aug. 

4, 

1900 

M. 

April  13, 

1907 

Oct. 

9, 

1909 

Dec. 

1-2. 

1896 

Aug. 

2, 

1902 

Feb. 

8, 

199.' 

Dec. 

11, 

-897 

Oct. 

8, 

1904 

Dec. 

6, 

1862 

June 

20, 

1908 

S. 

July 

2 

1872 

A.M. 

Aug. 

2 

1879 

M. 

June 

8, 

1889 

S. 

Oct. 

7, 

1876 

A.M. 

Aug. 

4, 

1883 

M. 

June 

8, 

1889 

XXXII 
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124  Johns,  Bennbt,  Station  Road,  Keswick 
425*Johns,  .Ions  IIi.nkv,  Thorsden,  Guildford  Road,  Woking    . 
126  Johnson,  Edward,  Washington  Hotel,  Porth,  Rbondda  ... 
427  Johnson,    Henr\     Bowaed,    216-217,    •>'•  Station 

Chambers,  London,   B.C.    ... 

128  Johnson,    James,    Boldon    Lodge,    East    Boldon,    County 

Durham 

129  Jones,    Clement,    Neath    Colliery,     Neath,  New    South 

Wales,  Australia 
430  Junks,  Evan,  Plas  Cwmorthin,  Bl'aenau  Festiniog  ... 
t:;i  Jones,  Jacob  Carlos,   Wollongong.   New   South    Wales, 

Australia 
132  JONES,    THOMAS,    5,    Little    George    Street,     Westminster, 
London,  S.W.  

433  Joynes,  John  James,  Ferndale,  Lydbrook,  Gloucestershire 

434  Kavi.i..  Alfred  Charles,  Gosforth,  Newcastle-upon-Tyne 

( Member  of  < 'ouncil)   ... 

435  Kearney,  Joseph  Musgravb,  Lismore,  Whitehaven 

43t;  Keighley,     Frederick    Charles,  .  Uniontown,     Fayette 

County,  Pennsylvania,  U.S.  A. 
137  Kellett,   Matthew  Henry,  Eldon,  Bishop  Auckland     ... 

438  Kelsick,  Robert,  Aberdare  Colliery,  Cessnock,  New  South 

Wales,  Australia 

439  KENNAWAY,      Thomas      William,      Killingworth,      near 

Newcastle,    New  South  Wales,  Australia 

440  Kennedy,  Percy  Joseph  Emerson,  4,  St.  Nicholas'  Build- 

ings, Newcastle-upon-Tyne     ... 

441  Kerr,  Andrew,  Flimby  Colliery,  Maryport 

442  Kidd,  Thomas,  Jun.,  Linares,  Provincia  de  Jaen,  Spain    ... 

443  Kirby,  Matthew  Robson,  16,  Old  Elvet,  Durham 


■144  Kirk,     Alfred     Edwin,    Aberdare     Extended    Colliery, 

Cessnock,  New  South  Wales,  Australia  ... 
44.">  Kirkby,  William,  c  o  Aire  and  Calder  Navigation,  Leeds  A 

446  Kirkup,  Austin,  Mining  Office,  Bunker  Hill,  Fence  Houses 

447  Kirkup,  Frederic  Octavius,  Medomsley,  County  Durham 


44S  Kirkcp.  John  Philip,  Burnhope,  Durham 

449  Kirkup,  Philip,  Leafield  House,  Birtley.  County  Durham 


450  Kirsopp.   John,    Jun.,    North  View,   Medomsley,   County 

Durham 

451  Kirtley,    William,    32,    Honister   Avenue,   High    West 

Jesmond,  Newcastle-upon-Tyne     ... 

452  K.IRTON,  Htgh,  Kimblesworth  Colliery,  Chcster-le-Street ... 


Data  of  Election 
.mil  of  Tr.i. 

Dec.  9,  1905 
June  21,  1804 
Dec.     !t.  I '.to:, 

Feb.  18,  1904 
A.  Aug.  ti.  1898 
M.  Dec.  12,  1903 

Dec  8,  1906 
April  13,  1907 

Aug.     6,  1892 

June  12,  1897 
Aug.     6,  1904 

S.  <),t.      7,  1876 

M.  Aug.     3,  1889 

Aug.     1,  1903 

Aug.     4,  1900 

S.  April  11,  1891 

M.  Aug.    :;.  1895 

June     1,  1912 

Aug.    6,  1910 


June  11, 

1910 

Dec.    14, 

1907 

Aug.    3, 

1895 

S. 

June    9, 

1900 

A. 

M. 

Aug.     1, 
Oct.    12, 

1903 
1907 

Dec.   14, 

1912 

.M. 

M. 

S. 

M. 

April  2, 
Aug.    6, 
April    9, 

June  12. 

1898 
1904 
1892 
1897 

S 
.M. 

M. 

.  April   9, 
April  25, 
Feb.   14, 

1892 
1896 
1903 

s 

April  1 1 , 
March  2, 

1S91 
1878 

M 

Aug.     7, 

1886 

M. 

Aug.     3, 

1889 

June    9, 

1900 

453  Kitchin,    James    Bateman,    Woodend     House,    Bigrigg, 

Cumberland     ... 

454  Klepetko,  Frank,  307,  Battery  Park  Building,  21-24,  State 

Street,  New  York  City,  U.S.  A 

455*Knowles,  Robert,  Ednaston  Lodge,  near  Derby 

456  Kondo,     R.,    co    Furukawa    Mining    Office,    1,    Icchome 

Taesucho,  Kojimachi,  Tokyo,  Japan 

457  Korte,    Christian,    10,    Avenue    Crescent,    off   Harehills 

Avenue,  Leeds 


Feb.  8,  1913 

S.  April  7,  1877 

.M.  Aug.  1,  1885 

M.  Juue  8,  1889 

Aug.     5,  1905 

Oct.    13,  1900 
April  10,  1S86 

June  21,  1894 

Feb.  13,  1909 
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458*Kwang,  Kwong   Yung,   Mines  de   Lincheng,    Lin    Tcheng 
Sien,  Lu  Han  Railway,    via    Peking,    China.       Tra 
actions,   etc.,   sent  to  7,    Race  Course  Road,  Tientsin, 
North  China   ... 

459  Lacey,  Frank  Philip  Slkigh,  7s,  King  Street,  Manchester 

460  Lancaster,  John,  Dunchnrch  Lodge,  Rugby 

461  Lancaster,  John,  Auchenheath,  Hamilton    ... 
462*Landero,  Carlos  F.  de,  P.O.  Box  226,  Guadalajara.  Jalisco, 

Mexico 

463  Langford,  George  Sherwin.  Taupiri  Coal-mines,  Limited, 

Huntly,  New  Zealand 

464  Langslow-Cock,    Edward    Arthur,    Chief    Inspector    of  A.M, 

Mines,  Naraguta,  North  Nigeria  ...  ...         ...       M. 

465*Laporte,    Henry.    151,  Chaussee   de   Charleroy,  Brussels, 
Belgium  ...         ...  ...  

466  Lathbcry,  Graham  Campbell,  Giridih,  E.I.R.,  Bengal,  India 

467  Latimer,   Hugh,    St.    Helens   Colliery,    Bishop   Auckland        S. 


468  Lawn,  James  Gunson,   University  College,  Johannesburg, 

Transvaal 

469  Lawson,  William,  Seaham  No.  2  Colliery,  West  Wallsend, 

near  Newcastle,  New  South  Wales,  Australia  ... 

470  Leach,    Charles    Catterall,    Seghill    Hall,  Northumber- 

land (Retiring  Vice-President,  Member  of  Council)  ... 

471  Lebodr,    George  Alexander   Locis,   Armstrong  College, 

Newcastle-upon-Tyne.     Transactions,  etc.,  sent  to  Rad- 
cliffe  House,  Corbridge,  Northumberland 

472  Leck,  William,  H.M.   Inspector  of  Mines,  Cleator  Moor, 

Cumberland    ... 

473  Ledger,  William,  Mount  Nicholas,  Tasmania 

474  Lee,  John  Wilson  Richmond,    70,     St.   Helens  Gardens, 

North  Kensington,  London,  W.     ... 

475  Lee,   Percy  Ewbank,   Westfield,  Annfield  Plain,  County 

Durham 

476  Lee,  Richard  Henry  Lovelock,  1,  Burghley  Road,  High- 

gate  Road,  London,  N.W.  ... 

477  Lee,  William,    Blackhall  Colliery,   Castle  Eden,   County 

Durham 

478  Lee,    William,    Stow    Gate,    118,    Stow   Hill,    Newport, 

.Monmouthshire 

479  Leech,  Arthur  Henry,  11,  King  Street,  Wigan     

480* Lessner,  Charles  Bluthner,  Carril,  Spain 

481  Liddell,  Hugh,  21,  Framlington  Place,   Newcastle-upon- 

Tyne     

482  Lidster,  Ralph,  Langley  Park  Colliery,  Durham 

483  Lisboa,  Miguel  Arrojado  Ribeiro,  426,  Praia  de  Botafogo, 

P.io  de  Janeiro,  Brazil,  South  America 

484  LisHMAN.   Robert  Richardson,  Bretby  Colliery,   Burton- 

upon-Ti'ent 

485  Lishmav.  Thomas,  Sunbury,  28,  Ripon  Road,  Harrogate  ... 

486  Lishman,  Tom  Alfred,    Horden  Dene,   Easington,   Castle 

Eden,  County  Durham 

487  Lishman,  William  Ernest.   11,   Rosebery  Crescent,  New- 

castle-upon-Tyne 

488  Liveixg.    Edward  H.,   Brookfield    House,    Long    Stanton, 

Cambridge       ...         ...         

489  Lockwood,   Alfred  Andrew,    46,   Marmora  Road,  Honor 

Oak,  London,  S.  E. 


S. 

A.M 

M. 


Date  of  Election 
and  of  Transfer. 


June    8,  1895 

April  12,  1913 
March  2,  18(i5 
Sept.    7,  1878 

Feb.    15,  1896 

Oct.  9,  1909 
Aug.  2,  1902 
April  12,  1913 

May  5,  1877 

Feb.  14,  1903 

Feb.  15,  1896 

Aug.  1,  1903 

Feb.  11,  1905 

July  14,  1896 

Aug.  6,  1910 
March  7.  1874 
Aug.  6,  1881 
Aug.  4,  1883 


S. 

A.M. 

M. 


Feb.   1,  1873 

Nov.  24,  1894 
Aug.  5,  lilll 

Aug.  5,  1893 

Feb.  11,  1905 

Aug.  5,  1905 

Feb.  10,  1912 

June  1,  1912 
Feb.  9,  1901 
Oct.  14,  1911 

Feb.  11,  1905 
April  4,  1903 

Aug.  5,  1905 
June  9,  1883 
Aug.  1,  1891 
Nov.  5,  1870 
Aug.  3,  1872 
Nov.  24,  1894 
Aug.  7,  1897 
April  13,  1901 

June  10,  1893 
Sept.  1,  1S77 
Aug.  2.  1884 
Aug.  3,  1889 

June  12,  1897 
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LIST   OF    MKMBKHS. 


190  Long,  Kunkst,  7,  Birchvale  Drive,  Romiley,  Stockport    ... 
r.H    LoMGVt  oeth,  Willi  \m.  <  Icean  House,  Moore  Street,  Sydney, 

New  South  Wales,  Australia 
i in'  Lonsdale,  Talbot  Richard,  Malton  ( lolliery,  Ksh,  Durham 
193*Louis,  David  Alexander,  123,  Pall  Mall,  London,  S.W. ... 
i!U  Louis,    Henry,   i,  Osborne  Terrace,  Newcastle-upon-Tyne 

[Member  of  Council) ... 

195  Lowdon,  Thomas,  Hamsteels,  near  Durham  ... 

196  Lukis,   Ernest   du    Bois,   Peruvian  Corporation,  Limited, 

Lima,  Peru,  South  Ainei  

497  Lupton,  Arnold,  7,  Victoria  Street,  Westminster,  London, 

S.W.     ...        

49S  Ltall,  Edward,  Barton,  Yorkshire 

499  Ltall,  William,  15,  Bracken  Road,  Darlington      

500  McCarthy,  Edward  Thomas,  10  and  11,  Austin    Friars,  A 

London,  E.C 

501  MoCowAN,  Robert  David,  Barngill,  Distington,  Cumber- 

land 

502  McGeachie,  Duncan,  West  Wallsend,  New  South  Wales, 

Australia 

503  McInerny,  Augustin  Joseph,  1G,  rue  d'Autriche,  Tunis  ... 
.")i>4  MoIntosh,    Stewart,    17,    Bath   Terrace,   Gosforth,   New- 
castle-upon-Tyne 

505  Mackintosh,    .James,    Burrea    Coal    Company,    Salanpur 

Colliery,  Sitarampur,  E.I.R.,  Bengal,  India 

506  McLellan,  Neil,  Idsley  House,  Spennymoor  

.j(i7  McMurtrie,  George  Edwin  James,  Radstock,  Bath 

508  McMurtrie,  James,  5,  Belvedere  Road,  Durdham   Park, 

Bristol    .. 

509  McNeill,  Bedford,   1,   London   Wall  Buildings,    London, 

E.C 

510  McVee,  Robert,  Inspector  of  Mines,  Jones  Street,  Collie, 

Western  Australia 

511  Maitland,  Lionel  Clinton,  Smethursl  Road,  <  >rrell,  Wigan 

512  Manderson,  John  Thomas,  North  Seaton  Colliery,  Kew- 

biggin-by-the-Sea,  Northumberland       * 

513  Manning,  Arthur  Hope,  P.O.  Box  88,  Heidelberg, Transvaal 
514*Markiiam.  Gervase  Edward,  Acton  House,  Darlington  .. 

A 

515  Marks,  Arthur  Tristman,  c'o  The  Nile  Valley  Gold-mining 

Company,  Limited,  15,  Copthall  Avenue,  London,  E.C. 

516  Marks,  Herbert  T.,  57,  Moorgate  Street,  London,  E.C.  ... 

517  Marley,    Frederic   Thomas,   Chinchuria   Colliery,  Chora 

P.O.,  via  Ukhara,  E.I.R.,  Bengal,  India        

518  Marr,  James  Heppell,  Castlecomer,  County  Kilkenny    ... 

Marriott,  Hugh  Frederick,  c'o  The  Central  Mining  and 
Investment  Corporation,  Limited,  1,  London  Wall 
Buildings,  London,  E.C. 

Marsh,  Thomas  Aspinall,  Leaders  Buildings,  Wigan 

Marshall,  Alexander  Gti.christ,  Denniston,  New  Zea- 
land 

Martin,  Henry  Stuart,  eo  H.  Eckstein  and  Company, 
Johannesburg,  Transvaal     ... 

Martin,  Henry  William,  Sherwood,  Newport  Road, 
Cardiff 

Martin,  Tom  Pattinson,  22,  Station  Road,  Workington  ... 

Mathieson,  Alexander.  Hetton  Colliery.  Carrington,  near 
Newcastle,  New  South  Wales,  Australia  .. 

Matthews,   Frederick  Berkley,  Westerhall,  Langholm   A 


519* 

520 
521 

522 

523 

524 
525 

526 


and  "i  in 
Aug.     4,  1900 

June  ll,  L910 
June  14.  1902 

April     S,   1893 

Feb.  15  1896 
Dec.    I  i.  1889 

K.I,     ll.  1911 

Nov.     (l,  L869 

14.  I'M  I.'. 

Feb.    13,  L909 

Oct.  8,  iss7 
Aug.     3,  1889 

Dec.    11,  1909 

Nov.  21.  1894 
Aug.     4,  1906 

Feb.   12,  1910 

Oct.  12,  1895 
Dec.  13,  1902 
Aug.  2,  lss4 
Dec.   12,  1891 

Nov.    7,  1863 

Dec.   11,  1897 

June  1,  1912 
April  9,  1910 

Dec.  10,  1910 

Dec.  11,  1897 

.  Dec.  4,  1875 

.  Aug.  7.  1880 

.  June  8,  1889 

June  12,  1909 

Oct.  12,  1901 

Oct.  8,  1898 

Aug.  5,  1905 

Dec.  14,  1907 

Feb.  13,  1897 

Dec.  12,  1903 


Dec.  12,  1896 
Oct.  10,  1908 

Dec.  10,  1910 

April  13,  1907 

Oct.  9,  1897 
April  4,  1903 

Nov.  5.  1892 
Dec.  9,  1882 
June  8,  1889 
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527  Maurice,  William,  Bank  Court  Chambers,  Bank  Street, 

Sheffield  

52s  Mawson,  Robert  Bryham,  Elm  Bank,  Wigan  

529  May,  George,  Clervaux  Castle,  Croft,  Darlington    (Past- 

President,  Member  of  Council)    "     

530  Mein,  Henry  Johnson,  Carterthorne  Colliery,  Toft  Hill, 

Bishop  Auckland 

531  Mellon,  Henry,  Brook  Lea,  Askam,  Lancashire     ... 

532  Merivale,  Charles  Herman,  Middleton  Estate  and  Col- 

liery Company,  Middleton,  Leeds 

533  Merivale,    John    Herman,    Togston    Hall,    Acklington, 

Northumberland  (Honorary   Secretary,  Past-Presi- 
dent, Member  of  Council)  ... 

534  The  Right  Honourable  Lord  Merthyr,  Manly.  Aberdare 

535  Merz,     Charles    Hesterman,     Collingwood      Buildings, 

Collingwood  Street,  Newcastle-upon-Tyne 

536  Michell,  Thomas  Henry,  Bryn  Tyrnol,  Machynlleth 

537  Middleton,   John    Thomas,   28,   Victoria    Street,    West- 

minster, London.  S.W. 

538  Miller,  J.  P.  K.,  H.  C.  Frick   Coke  Company,  Scottdale, 

Pennsylvania,  U.S.A. 

539  Millett,  Cornish,  Pentire,  Carbis  Bay,  Cornwall  ... 

540  Milne,  Norman  Boarer,  Inspector  of  Mines  Office,  Boks- 

burg,  Johannesburg,  Transvaal 

541  Minns,  Thomas  Tate,  Binchester  Blocks,  Bishop  Auckland 


542  Mitchinson,    Robert,    Catchgate   House,    Annfield  Plain, 

Count}-  Durham 

543  Moir,  Charles  Main,  Royal  Colonial  Institute,  Northum- 

berland Avenue,  London,  W.C. 

544  Montgomery,  Alexander,  State  Mining  Engineer,  Depart- 

ment of  Mines,  Perth,  Western  Australia 

545  Moore,  Marshall  Greene.  Moorland,  Johnstown,  Pennsyl- 

vania, U.S.A. 

546  Moore,  Robert  Thomas.  142.  St.  Vincent  Street,  Glasgow 

547  Moore,  William,  Westfield.  Loftus,  Yorkshire      A. 

548  Moreing,    Charles     Algernon,    20,    Copthall    Avenue, 

London,  E.C.  ... 

549  Morgan,  John,  Stanley  Villa,  Crook,  County  Durham 

550  Morison,    Alan     Mushet,    Radcliffe    House,    Acklington. 

Northumberland 

551  Morison,   John,    14,    Saville    Row,    Newcastle-upon-Tyne  A. 

(Member  of  Council).. . 

552  Morland- Johnson.    Edward   Thomas,   Bank  of  England 

Chambers,  Tib  Lane,  Cross  Street,  Manchester 

553  Morris,  John,  57,  Park  Street,  Bridgend      

554  Morris,  William,  Waldridge  Colliery,  Chester-le-Street  ... 

555  Morse,  Willard  S. ,  Seaford,  Delaware,  U.S. A 

556*Mort,  Arthur,  Khost,  N.  W.  R. ,  Baluchistan,  India 

557  Morton,  Reginald  Charles,  548,  Ecclesall  Road,  Sheffield 

558  Morton,   William   Rostern,   57,   Sanderson   Road,   New- 

castle-upon-Tyne 

559  Mountain,  William  Charles,  s.  Sydenham  Terrace.  New- 

castle-upon-Tyne (Member  of  Council) 

560  Mundle.  Arthur,  Murton  Chambers,  8,  Grainger  Street, 

Newcastle-upon-Tyne 

561  Murdoch,  Arthur  Stanley,  Largiemore,  Camborne 

562  Murray,  William  Cuthbert,  Littletown,  Durham 


S. 
A. 
M. 


Date  of  Election 
and  of  Transfer. 


Dec.  14,  1907 
June  11.  1S92 

March  6,  1862 

Dec.  9,  1899 
April  25,  ]  896 
June  9  1900 
Aug.  6,  1904 
Dec.  14,  1907 


May  5,  1877 
Sept.  3,  1864 

June  10,  1903 
April  3,  1909 

Dec.  10,  1910 

Dec.  14,  1895 
Dec.  11,  1909 

Dec.  11,  1909 
April  10,  1897 
Aug.  1.  1903 
Feb.  12,  1910 

Feb.  4,  1865 

Aug.  6,  1910 

Dec.  9,  1899 

Feb.  11,  1905 
Oct.  8,  1892 
Nov.  19,  1881 
Aug.  3,  1889 

Nov.  7.  1*74 
Dec.  9,  1905 

Oct.  14,  1911 
Dec.  4.  1880 
Aug.  3,  1889 

April  10,  1897 
April  4,  1903 
.  Aug.  6,  1904 
Oct.  8.  1892 
June  13,  1896 
Dec.  9,  1899 
Aug.  3,  1907 

Aug.  7,  1909   . 

April  9,  1892 
June  5,  1875 
Aug.  4,  1S77 
Aug.  7,  1909 
June  10,  1903 


563  Nagazumi,  JuNJlRO,  Kannonsaki,  Shimonoseki,  Japan 


Dec.    12,  1908 
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Date  of  Election 
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564  Nelson,    Charles    Anthony,    Glenview,    Kings    Road, 

Wallaend,  Northumberland  Dec.   14,1912 

565  Nelson,  George  Catron,  Brancepeth  Colliery,  Willington,      A.  Feb.    s,  190*2 

County  Durham  M.  Feb.  10,  191-2 

56t>  Nesbit,  John  Btraker,   Marley    Bill   Colliery,   Bwalwell,       S.Oct.     9,1897 

County  Durham  •        A.  Aug.    5,  1905 

M.  Oct.    12,  1907 

567  Nkwberv,  Fkeherick,  230,  Camden  Road, Camden  Town,  A.M.    April  2,  1898 

London,  N.W Id.  Feb.   13,1904 

568  Newbioin,   Henkv    Thornton,   3,  St.   Nicholas'  Buildings, 

Newcastle-upon-Tyne         ...        ...        ...        ...        ...  Oct.    13,  1894 

569  Nicholas,   Benjamin,   Levant  Mining  Company,  Levant 

Mine,  Pendeen,  Cornwall Oct.      8,1910 

570  Nicholson,  Arthtr  Darling,  H..M.  Inspector  of  Mines,        S.  June  13,  1885 

Caerleon,     Elmsley    Road,    Mossley    Hill,    Liverpool       A.  Aug.    4,  1894 
(Member  of  Council)  M.  Feb.  12,  1898 

571  Nicholson,  John  Hodcson,  Cowpen  Colliery  Office,  Blyth        S.  Oct.       1.  1881 

A.  Aug.     ::.  L889 
M.  April    8.  1893 

572  Nicholson,  Marshall,  Middleton  Colliery,  Leeds Nov.    7,  1863 

573  Nisbet,  Norman,  Kppleton  Hall,  Hetton-le-Hole,  County        S.  Nov.  24,  1894 

Durham  A.  Aug.     3,  1901 

M.  Aug.    6,  1904 

574  Noble,  Thomas  George,  Sacriston  Colliery,  Durham        ...       A.  Feb.    13,  1892 

M.  June     8,  1895 

575  Nogara,  Bernardino,  Galata,  Constantinople,  Turkey     ...  Dec.    14,  1907 

576  Nomi,   Aitaro,   Shinnyu  Colliery,   Province   of  Chikuzen, 

Japan     ... 

577  Northey,  Arthur  Ernest,  Laurel  House,  Litton,  Buxton 

578  Oates,  Robert  Joseph  William        

579  Oliver.  Ernest  Hunter,  Ravensworth  Colliery,  Low  Fell, 

Gateshead-upon-T}*ne 

580  Olsen,  Arnold  Carl  Louis,  P.O.  Box  1056,  Johannesburg, 

Transvaal 

581  Ornsby,  Edward  Thomas,  Fenrother,  Longhorsley,  North- 

umberland 

582  Ornsby,  Robert  Embleton,  7,  Osborne  Terrace,  Newcastle- 

upon-Tyne 
5S3  Osborne,  Francis  Douglas,  The  Grove,  Balrath,  County 

Meath       

584*Oshima,  Rokuro,  No.  121,  Yoyogi,  Toyotama-gun,  Tokyo, 

Japan    ... 

585  Oughton,  Ernest,  Minas   de   Soria,  Gergal,  Provincia  de 

Almeria,  Spain 

586  Owens,  William  David,  Lehigh  Valley  Coal  Company,  239, 

Philadelphia  Avenue,  Pittston,  Pennsylvania,  U.S.A. 

587  Paley,  George,  Glebe  House,  Whitburn,  Sunderland 

588  Palmer,  Claude  Bowes,  Wardley  Hall,  Pelaw,  Newcastle-  A.M.  Nov 

upon-Tyne  (Member  of  Council)  ... 

589  Pamely,  Caleb,  64,  Cromwell  Road,  Bristol 

590  Pamplin,  Eliah  George,  Cherry  Hinton,  Cambridge 

591  Parish,    Charles    Edward,    31,     Hanger    Lane,    Ealing, 

London,  W.     ... 

592  Parrington,    Henry    Mason,    Dene    House,   Castletown, 

Sundeidand      ...  ...         ...         

593  Parrington,  Matthew  William,  Wearmouth  Colliery,  Sun- 

derland (Past-President,  Member  of  Council) 


Aug. 
June 

5, 
10, 

1899 
1903 

S.  Feb. 

10, 

1883 

A.M.  Aug. 
M.  Dec. 

1. 
L2, 

1891 
L891 

S.  Feb. 

8, 

1902 

A.  Aug. 

1, 

190S 

M.  Oct. 

9. 

1909 

Dec. 

9, 

1905 

Dec. 

8, 

1900 

June 

11, 

1898 

Feb. 

14, 

1903 

April  10, 
A.  Dec.  11, 

1897 
1909 

M.  Aug. 

5, 

1911 

Feb. 

11, 

1905 

Oct. 

12, 

1901 

A.M.  Nov. 

5, 

1892 

M.  June 

8, 

1S95 

S.  Sept. 
M.  Aug. 

5, 
5, 

1868 
1877 

Aug. 

1, 

1903 

Feb. 

10, 

1900 

S.  Feb. 

13, 

1904 

A.  Aug. 

M.  Aug. 

S.  Dec. 

3, 

7, 
1, 

1907 
1909 
1864 

M.  Aug. 

6, 

1870 
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Date  of  Election 
and  of  Transfer. 


594  Parrington,    Thomas    Elliot,   Carley    Hill,   Monkwear-  S.  Aug.    3,  1895 

mouth,  Sunderland ^  Aug      1,  1903 

M.  Oct.   12,  190/ 

595  Parsons,  Hon.   Sir  Charles  Algernon,  K.C.B.,  Heaton  A.M.  June  12,  1886 

Works,  Newcastle-upon-Tyne        M.  Aug.     3,  1889 

596  Peake,  R.  Cecil,  Cumberland  House,  Redbourn,  St.  Albans  S.  Feb.     7,  1880 

A.M.  Aug.     7,  1886 
M.  Aug.    3,  1889 

597  Pe\rse,  John  Walter,    Mont-Saint-Martin,    Meurthe-et- 

Moselle,  France          June  10,  1S99 

598  Pearson,  Clement  Alfred  Ritson,    South   End  Avenue, 

Darlington       June  11,  1904 

599  Pearson,    Reginald    George,    Ipoh,    Perak,    Federated  .„   1A1A 

Malay  States "         *eb    12,1910 

600  Pedelty,   Simon,  3,   Tuns'tall    Terrace,    Ryhope   Colliery,  A.  Dec.    10,  1892 

Sunderland      ...         M.  Dec.    14,    907 

601  Peel.  Robert.  New  Brancepeth  Colliery,  Durham Aug.     b,  I  WW 

602  Percy,    Frank,    Mining    College,    Wigan.       Transactions 

sent     to     The      Librarian,      Wigan      Free     Library, 

Wigan ...         ..■         ;••  Dec-    12>  1903 

603  Percy,    Robert    McLeod,    Karagandy    Colliery,   bpassky 

Copper-mines,    Limited,    Spassky    Zabod,    Akmolinsk, 

Siberia j       ■•■      ,   ■■■   _    •■■  De^    14'  1907 

604  Peterkin,  John   Alexander,   Balvaird,   Campbell   Koad. 

Swinton,  Manchester            •••         -  <ffc-      8,910 

605  Phelps,   Charles,    cb   Wragg    and    Company,    Gatooma.  A.  Aug     d,    9UJ 

Southern  Rhodesia,  South  Africa M.  April    8,1911 

606  Phillips,     Henry     Archibald     Allen,     Westmancote, 

Uplands  Terrace,  Swansea ...         •••        .■••  June     1»  iai- 

607  Phillips,    Percy  Clement   Campbell,    Halls   Collieries, 

Limited,  Swadlincote.  Burton-upon-Trent        ...         ...  June  10,  190^ 

608  Plunket,  Archibald  John  Lifford,  22,  Granville  Road, 

Newcastle-upon-Tyne           ...         •••         •■■  1<eb-    1U>  1912 

609  Pockson,   Melville   John    Hastings,   Kemlworth,    East 

Avenue,  Benton,  Newcastle-upon-Tyne ...  uct,.      a,  iyiu 

610  Pollitzer,  Samuel  Joseph,  Terrys  Chambers,  14,  Castle- 

reaarh  Street,  Sydney,  New  South  Wales,  Australia     ...  Apni  12,  1J0- 


611  Poole,    William,    School    of    Mines,   Ballarat,   Victoria,  ^    ^  ^ 

612*Poo4!SGeorge  Bentley!   c/o'Bucyr'us   Company,    South  A.  M   Dec    10,  1898 
Milwaukee,  Wisconsin,  U.S.A.      ...         ...         ■••         •■■       M-  April  S,  1899 

613  Porter,    John    Bonsall,    McGill   University,    Montreal,  ^ 

Quebec,  Canada  ...         ■;•         ••;         •" 

614  Powell,  Charles  Henry,  International  Mines,  Limited, 

Bieeenden,  wio  Maryborough,  Queensland,  Australia  June  14,  1902 

615  Prest,  John  Joseph,  Hardwick  Hall,  Castle  Eden,  County  ^      g    ^ 

Durham  •••  .        •    ,,.     " 

616  Price,    Francis    Holborrow    Glynn,    7,    Picton    1  lace,  ^^  ^  ^ 

617  PricrTTtTphen   "Richard,    Dilston " House,    Corbridge,        S.  Nov.    3,  1877 

Northumberland        M;  Au|;    g|  lg89 

618  Price,  Samuel  Warren,  The  Wern,  Peterston-super-Ely,  g   ^^ 

Cardiff _  ;••      .    —   ,,   '■' 

619  Pringle,  John  Archibald,  The  Mysore  Gold-mines,  Man-  ^   ^ 

kunnam,  Southern  India 

620  Pringle,    Robert    William,    P.O.     Box     84,     Gatooma, 

Southern  Rhodesia,  South  Africa  ...         ...         •■•  Au§-     '>  19W 

621  Trior,  Hon.  Edward  Gawler,  Victoria   British  Columbia. 

Transactions  sent    to    Thomas   R.    Stockett,  Western 

Fuel  Company,  Nanaimo,  British  Columbia  ...  ieD-      '>  100U 

622  Pullon,  Joseph  Thomas,  Rowangarth,  North  ±"art  Koaa,  ^  ^^ 

Roundhay,  Leeds       •••         ' ",' x>  r»    w  T  T? 

623  Purdy,  Richard,  Katras  Colliery,  KatrasgarhP.O.,  K.I.K.,  J    igog 

Bengal,  India ...         ...  


and  "i  'I 

Oct.  11, 

1899 

s. 

Feb.  I."-, 

1896 

A. 
M. 

Aug.  6, 
Feb.  9, 

I'.HU 

19U7 

A. 
M. 

April  ■_•:. 

Feb.  13, 

L895 

1904 

Feb.  12, 

1910 

April  9, 
Aug.  3, 

1904 

1907 

April  13, 

1912 

Feb.  1-2, 

1910 

Feb.  10, 

1906 

June  21, 

1894 

M. 

Aug.  7, 
Oct.   9, 

1897 
1897 

M. 

Feb.  12, 

1898 

Aug.  4, 
Aug.  3, 

ism: 
1907 

Oct.  10, 

1S96 

s 

.  Dec.  12, 

1896 

A 

.  Aug.  3, 

1901 

.  WVlll  LIST   OF    MKMHKRS. 


t,_M   Rab,  John  Livinoton  Campbell,  Lisgar,  75,  King  Street, 
Newcastle,  New  South  \\  bralia 

625  Ivum:,     Frederick    James,    Etherlej    Grange    Colliery, 

Bishop  Auckland 

626  Ramsay,  John,  Tursdale  Colliery,  Ferry  Hill  

t;-_'7  Ramsay,   William,  Bentinck  House,  Pegswood,   Morpeth 
ii-js  Rankin,  Thomas  Thomson,  Mining  and  Technical  College, 

WigaD  ... 
ii-_".i  Ray,  Chables  Edmund,  Whinfield,  near  Ulverston 

630  REOKLING,  Emil,  19,  Cannon  Street,  London,  B.C. 

631  RedFEABN,    WALTEB     MAURICE,    12,   Vernon  Road,  Heck- 

mondsvike,  Yorkshire 

632  Redman,  Sydney  Gbobge,  Collingwood   Buildings,    New 

castle-upon-Tyne 

633  Ri  dwood,  Sib   Bovebton,  Bart.,  The  Cloisters,  18,  Avenue 

Road,  Regent's  Park,  London,  N.W. 

634  Reks,  Robert  Thomas,  Glandare.  Aberdare  

635  Rees,   William   Thomas,    Maesyft'ynon,    Aberdare 

636  Rhodes,  Charles  Edwabd,  Lane  End  House,   Rotherham 

637  Richards,  Fred,  76,  PethertonRoad,Canonbury,London,N. 

638  Richards,  Thomas  J..  74,  Duffryn  Street,  Ferndale,  Rh<  n- 

dda,  Glamorgan 

639  Richardson,  Nicholas,  c  o  Mrs.  James  Richardson,  South 

Ashfield,  Newcastle-upon-Tyne 

M.  Dec.   14,  1901 

640  Richardson,  Robebt,  Park  Avenue,  Hexham  A.  Feb.     8,  1890 

M.  Aug.     3,  1895 

641  Ridge,    Harkv    Mackenzie,    62.    London   Wall,    London, 

E.C Dec.   14,  1907 

642  Ridley,    James    Cartmei.l.    .Inn.,    Cathedral    Buildings, 

Newcastle-upon-Tyne  ...         ...         ...  ...  Dec.    14,  1912 

643  Ridley,  Norman  Backhouse,  Union  Chambers,  32, Grainger 

Street  West,  Newcastle-upon-Tyne  ...         ...  ...  June     S,  1895 

644  Ridpath,  Thomas  Rossiter,  Blaydon  Burn,  Blaj'don-upon-        S.  June    8,  1901 

Tvne,  County  Durham         A.  Aug.     4,  1906 

M.  April   9,  1910 

645  Rigby,   Thomas  Henry,   Leaders  Buildings,   King  Street, 

Wigan Dec.    12,  1908 

646  Ritson,    John    Ridley,    Burnhope    Colliery,    Lanchester,        S.April  11,  1891 

Durham  A.M.Aug.     3,1895 

M.  Feb.   14,  1903 

647  Ritson,   Utrick  Alexander,   Milburn  House,  Newcastle- 

upon-Tyne       ...         ...         ...  ...         ...         ...  Oct.      7,  1ST  1 

64S  Roberts,  James,  Jun.,  The  Sungei  Besi  Mines,   Limited, 

Sungei  Besi,  Selangor,  Federated  Malay  States  ...  Dec.    14,  1895 

649  Roherts,  John,  Laxey,  Isle  of  Man      Dec.     9,1905 

650  Roberts,  John,  12,  Framfield  Road,  Highbury,  London.  N.  Feb.    10,  1912 

651  Roberts,  William,  Bella  Vista,  Perranporth,  Cornwall    ...  Aug.    4,1906 

652  Robertson,    Andrew,    49,    Mining    Exchange,    Ballarat, 

Victoria,  Australia ..  ...  Aug.     7,  1897 

653  Robertson,    Daniel    Alexander    Wilberforce,    Metro- 

politan    Colliery,     Helensburgh,    near     Sydney.    New 

South  Wales,  Australia        ...  Aug.     6.1892 

654* Robertson,  James  Robert  Millar,  Vanduara.  Kirribilli 

Point,  North  Sydney,  New  South  Wales,  Australia    ...  Aug.     2,  1S90 

655*Robins.  Sa  m  UEL  Matthew.  Transaction*  sent  to  Thomas  R. 
Stockett,  Western  Fuel  Companv,  Nanaimo,  British 
Columbia         Oct.    12,  1S95 

656  Robinson,  George,  Boldon  Collier}7,  County  Durham       ...  June  10,  1899 

657  Robinson.  George   Henry,    Jun..    The  Itabira    Iron   Ore 

Company,    Limited,    c/o   Wilson,  Sons  and  Company,        S.  Dec.      9,  1S99 
Limited,   Rio  de   Janeiro.    Brazil,    South    America     ..         M.  April   8,  1905 
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iio>   ROBINSON,  J.  B. ,   Colliery  Offices,  Tow  Law,  County  Durham 

659  Robinson,    John     Thomas,    South     Medomsley    Colliery, 

Dipton,  County  Durham     ...         ...  ... 

660  Robinson,  Stanley,  Chesterholm,  North  Biddick,  Wash- 

ington Station,  County  Durham 

661  Robson,    J.     S.,     Butterknowle     Colliery,    Butterknowle, 

County  Durham         ...  . .. 

662  Rochester,     William,    Hightield,     Beechwood     Avenue, 

Ryton,  County  Durham 

663  Rodewald,  Rudolf,  Nenthead  Mines,  Nenthead,  Alston, 

Cumberland    ... 

664  Roelofse.v,  Jean  Adolf,  Post  Office   Buildings,  Middles- 

brough ... 

665  Rogers,    John,    Tanfield    Lea    House,    Tantobie,   County 

Durham 

666  Ronaldson,   James    Henry,   3,    London   Wall   Buildings, 

London,  E.C.  ...         ...         ...         

667  Rosenplaester,   Carlos  Bernard,   2,    Elmbourne   Road, 

Upper  Tooting,  London,  S.  W. 
66s  Routledi.e.  William  Henry,  Woodfield  Park,  Blackwood, 
Newport,  Monmouthshire    ... 

669  Rows,    Joseph   Seymour,    Metropolitan  Colliery,    Helens- 

burgh, New  South  Wales.  Australia         ...  ... 

670  Rowley,  Walter,  20,  Park  Row,  Leeds       

671  Rumbold,     William     Richard,     Oruro,     Bolivia,     South 

America,  via  Buenos  Aires  i  Tupiza 

672  Russell,     Robert,    Coltness     Iron     Works,      Newmains, 

Lanarkshire    ... 

673  Rutherford,  Robert,  The  Lawn,  Rhymney,  Cardiff 
67-1  Rutherford.    William 


Date  of  Election 
and  of  Transfer. 

Aug.  5,  1893 

Feb.  13.  1892 

-   let.  12,  1901 

A.  Aug.  1,  190S 

M.  June  1,  1912 

May  15,  1862 
A.  Dec.  10,  1898 
M.  Dec.  12,  190S 

April  7,  1906 


Aug. 

S.  April 
A.  Aug. 


3,  1907 
8,  1899 

4.  L906 


M.  Feb.  11,  1911 
Aug.  6,  1892 


June 

S.  Oct. 

A.M.  Aug. 

M.  June 


1,  1912 

7.  1876 
1,  1885 

8,  1889 


Aug.  3,  1907 
Aug.  5,  1S93 

June  14,  1902 

Aug.  3,  1878 
Oct.  11,  1902 
Feb.  9,  1901 


675*Saise,  Walter,  Stapleton,  Bristol       

676  Sam,    Thomas   Bibch    Freeman,    Domkodu,     Cape    Coast 

Castle,  West  Africa  ... 

677  Sambobnb,    John     >tukely    Palmer,    Timsbury    House, 

Bath  

678  Sample,  James  Bertram,   17,  Tynedale  Terrace,  Hexham 


.M. 

M. 


679  Sampson",  William,  33,  Queen  Street,  Singapore     

680*Sam\vell.  Nicholas,  P.O.  Box  385,  Rangoon,  Burma,  India 

681  Sakdow,  William  John  Josiah,  St.  Day,  Scorrier,  Corn- 

wall 

682  Saner,    Charle-    Benjamin.    Luipaards   Vlei   Estate    and 

Gold-mining  Company,  Limited,  P.O.  Box  53,  Krugers- 
dorp,  Transvaal 
•nders,  David  William  Alban.  Worcester  Chambers,  A 
Swansea 
6841  8  .'.vyer.  Arthur  Robert,  14,  Launceston  Place,  Kensing- 
ton, London,  W.        ...  ...         ...         ...  ...         ...  A. 

685  Schmidt,    Henry    Morton,    United   Coal    Company,  804, 

Bank  for  Savings  Building,  Pittsburgh,  Pennsylvania, 
U.S.A 

6S6  Sch>"abel,  Leberecht  Ferdinand  Richard,  Sun  Buildings, 
Corner    of    Bourke    and    Queen    Streets,    Melbourne, 
Victoria,  Australia    ... 
7    3    iiWAEZ.  Paul,  Dortmund,  Crook,  County  Durham 

688  Scott,  Anthony,  Netherton  Colliery.  Nedderton.  Newcastle- 
upon-Tyne 


Nov.  3.  1877 
Aug.     3,  1S89 

Aug.     5.  1893 

Aug.  1,  1891 
Jan.  19,  1895 
Aug.  4,  1900 
Oct.  10,  1903 
Oct.  9.  1909 
April  13,  1901 

Feb.     S,  1908 

April  10, 1897 
June  10,  1911 
Feb  12,  1898 
June  11,  1898 
Dec.  G.  1n73 
Aug.  2.  1879 
June  8,  1889 


Aug.  1,  190S 


April  13.  1907 
April   9,  1904 

April    8,  1905 
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689  Scott,  Charles  P.,  Newbell,  Consett,  County  Durham 

690  Scott,  Ernest,  Sun  Buildings,  Newcastle-upon-Tyne 

691  Scott,  Edward  Charlton,  Woodside  Cottage,  Totlej  Rise, 

Sheffield  ...         

692  Scott,  Georgb  Henry  Hall,  Down  Place,  Guildford 

693  Scott,    Herbert    Kilburn,   46,    Queen    Victoria    Street, 

London,  K.C. ... 
nit  Scott,  William  Anus,  102,  St.  Mar)  Street,  Cordis 

695  SELBY,  John  Baselet,  Leigh     

696  Severs,  Joseph,  North  Walbottle,  Newburn,  Northumber- 

land     ...        ...        ...         ...        ...  ... 

ii',17  Severs,  William,  Beamish,  County  Durham  

698  Sh  LNKS,  John,  Coal  Creek,  Fernie,  British  Columbia 

699  Sheafer,  Arthur    Whitcomb,    Pottsville,     Pennsylvania, 

U.S.A 

7";)  Shiel,  Francis  Robert  Archibald,  Rosebank,  Burnopfield, 

County  Durham 

701  SHIEL,    John,    South    Garesfiehl    Colliery,   Rowlands    GUI, 

Newcastle-upon-Tyne 

702  Simon,  Frank,  Hand  Club,  Johannesburg,  Transvaal 

703  Simpson,  Charles  Liddell,  13,  Montagu  Place,  Montagu 

Square,  London,  W 

70l  Simpson,  Francis  L.  G.,  Mohpani  Coal-mines,  Gadawarra,  A.M.  Dec 

C.P.,  India      

705  Simpson,  Frank  Robert,  Hedgefield  House,  Blaydon-upon- 

Tyne,    County    Durham    (Retiring    Vice-President, 

Member  of  Council)  ... 

700  Simpson,  John,  Follonsby,  Hawthorn  Gardens,  Monkseaton, 

Whitley    Bay,      Northumberland     (Vice-President, 
Member  of  Council)  ... 

707  Simpson,    John    Bell,    Bradley     Hall,     Wylam,     North- 

umberland (Past-President,  Member  of  Council) 

708  Simpson,  Robert  Rowell,  Inspector  of  Mines,  Dhanbaid, 

E.I.R.,  Bengal,  India 

709  Simpson,  Thomas  Ventress,  Throckley  Colliery,  Newburn, 

Northumberland         ...  ...         

710  Skertchley,    Sydney    A.     R.,     Burgeete,    Provincia    de 

Navarra,  Spain 

711  Sloan,    Robert   Patrick,    Craiglea,    Graham    Park  Road, 

Gosforth,  Newcastle-upon-Tyne     ... 

712  Smallwood,  Percy  Edmund,  The  Garth,  Medomsley, 

County  Durham 

713  Smart,  Alexander,  5,  London  Wall  Buildings,  London, E.C 
714*Smith,   Richard  Clifpord,  Grovehurst,  Tunbridge   Wells 

715  Smith,  Robert  Fleming,  Hunters  Villa,  Parkside,  Cleator 

Moor.  Cumberland     ... 

716  Smith,  William,  P.O.  Box  653,  Johannesburg,  Transvaal  ... 

717  Smith,  William  Woodend,   1,  Victoria  Terrace,  St.  Bees, 

Cumberland     ...  ....... 

718  SOPWITH,  Arthur,    Wavertree,  Handsworth,  Staffordshire 

719  Southern,     Edmund     Octavius,     North      Seaton      Hall, 

Morpeth 

720  Southern,  R.  W.  A.,  33,  The  Parade,  Cardiff         

721  Southwood,   Reginald  Thomas    Enfield,  Nether  House, 

Spencer  Road,  Putney,  London,  S.W. 

722  Spence,  Robert  Foster,  Back  worth,  Newcastle-upon-Tyne 

723  Stanley,  (George  Hardy,  South  African  School  of  Mines 

and  Technology,  P.O.  Box  1170,  Johannesburg,  Trans- 
vaal 


Date 

in  d   i 

-.  April  II, 

1S74 

M.  Aug.  4, 

ls77 

April  '.», 

1892 

A.  Oct.  s. 

1892 

M.  Feb.  II, 

L899 

S.  April  12 

.  1902 

M.  Dec.  8, 

L906 

Oct.  11, 

L902 

June  10, 

1911 

April  2">, 

1896 

June  8, 

1901 

A .  \ov.  5, 

1892 

M.  Dec.   8, 

1900 

Aug.  :.. 

L905 

Aug.  4, 

1894 

June  10, 

1911 

May  6, 

1871 

Dec.  14, 

1S95 

April  8, 

1893 

A..M.  Dec.  13, 

1884 

M.  Aug.  3, 

1889 

S.  Aug.  4, 

18S3 

M.  Aug.   1, 

L89J 

S.  Dec.  6, 

1866 

M.  Aug.  1, 

,  1S6S 

Oct.   4. 

1860 

,   S.  Aug.  3, 

1895 

A.  Aug.  2, 

1902 

M.  Oct,  11, 

1902 

S.  Dec.  14, 

1895 

A.  Aug.  2, 

1902 

M.  Dec.  13, 

1902 

April  13, 

1901 

Oct.  8, 

1910 

A.  Oct.  11, 

1902 

M.  Oct.  12, 

1907 

Feb.  10, 

1894 

Dec.  5, 

1874 

Aug.  6, 

1904 

Oct.  11, 

1902 

Aug.  6, 

1904 

Aug.  6, 

18(33 

S.  Dec.   5, 

1874 

A.M.  Aug.  1, 

1885 

M.  June  8, 

1889 

Aug.  3, 

1865 

Feb.  10, 

1906 

S.  Nov.  2, 

1878 

A.M.  Aug.  2, 

1884 

M.  Aug.  4, 

1889 

April  12, 

1902 
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724  Stbavenson,  Addison  Langiiorne,  Leconield,  Darlington 

(Past-President,  Member  of  Council)     

725  Steayenson.  Charles  Herbert,  Redheugh  Colliery,  Gates- 

head-upon-Tyne 

726  Steel,  Robert,  Woodhouse,  Whitehaven 

727  Stephens,  Francis  Joseph,  c  o  Airs.  Stephens,  Ashtield, 

near    Falmouth.        Transaction*     sent     to     c/o    Royal 
Cornwall  Polytechnic  Society,  Falmouth 

728  Stephenson,  Ralph,  Fern  Cottage,  Poolstock  Lane,  Wigan 

729  Stevens,  James,  9,  Fenchurch  Avenue,  London,  E.C. 

730  Stewart,       William,      Tillery      Collieries,      Abertillery, 

Monmouthshire 

731  Stobart,  Frank,  Selaby  Hall,  Gainford,  Darlington 


Date  of  Election 
and  of  Transfer. 


Dec.  6,  1855 
S.  April  14,  1883 
A.  Aug.  1,  1891 
M.  Aug.  3,  1895 

Aug.  5,  1905 


Oct,  12,  1907 
Dec.  10,  1904 
Feb.   14,  1885 


June  S,  1895 

S.  Aug.  2,  1873 

A.M.  Aug.  5,  1882 

M.  June  8,  1889 

732  Stobart,  Henry  Temple,  Wearmouth  Colliery,  Sunderland        S.  Oct.  2,  1880 

A.M.  Aug.  4,  1888 

M.Aug.  3,  1889 


733  Stobart,    William    Ryder,    Etherley    Collieries,    County 

Durham 

734  Stoek,   Harry  Harkness,   University  of  Illinois,  Urbana, 

Illinois,  U.S. A 

735  Stoker,  Arthur  P.,  3,  Saltwell  View,  Gateshead-upon-Tyne 


736  Stokoe,  James,  Herrington  Lodge,  West  Herrington,   via 

Sunderland 

737  Stokoe,  John  George,  Alston  House,  Crigglestone,  Wake- 

field         ...       t 

738  Stone,  Arthur,  Heath  Villas,  Hindley,  Wigan 
739*Stonier,  George  Alfred, 726, Salisbury  House,  London,  E.C. 

740  Storey,  William,  Urpeth  Villas,  Beamish,  County  Durham 

741  Stow,  Audley  Hart,  Pocahontas,  Virginia,  U.S.A. 

742  Straker,    J.     H. ,    Howden    Dene,    Corbridge,    Northum- 

berland 

743  Streatfeild,  Hugh  Sidney,  Ryhope,  Sunderland 

744  Stuart,  Donald  McDonald  Douglas,  25,  Woodstock  Road, 

Redland,  Bristol 

745  Summerbell,  Richard,  Preston  Colliery,  North  Shields    . 

746  Sutcliffe,  Richard,  Horbury,  Wakefield     

747  Sutherland,    Edgar  Greenhow,    Brereton,  Rugeley     ... 

748  Sutton,  William,  Grosmont,  46,  Palace  Road,  Streatham 

Hill,  London,  S.W 

749  Swallow,  Frederick  Charles,  Thornbury,  Doncaster     ... 

750  Swallow.    John,    2,    Percy    Gardens,    Tynemouth,    Nortli 

Shields... 

751  Swallow,  Ralph  Storey,  Langley  Park,  Durham 

752  Swallow,   Wardle  Asquith,  Seaham  Colliery,  New  Sea- 

ham,  Seaham  Harbour,  County  Durham 

753  Swinburne,     Umfreville    Percy,     Inspector    of    Mines, 

Pretoria,  Transvaal    ...  ..         ..  

754  Swindle,  Jackson,  West  House,  Swalwell  Road,  Dunston, 

Gateshead-upon-Tyne 

755  Swinney,  Alfred  John   George,  Lome  Villa,   Elm  Eoad, 

Sidcup,  Kent 

756  Symons,  Francis,  Ulverston      


Oct.    11,  1890 

June  11,  1910 

S.  Oct.      6,  1877 

A.M.  Aug.     1,  1885 

M.  Aug.    3,  1889 

A.  Nov.  24,  1894 

M.  Dec.    10,  1904 

A.  Dec.     9,  1899 

M.  Feb.    11,  1911 

June  13,  1S96 

June  11,  1904 

April  12,  1902 

Feb.   13,  1909 

Oct.      3,  1874 

A.M.  June    8,  1889 

M.  Aug.     3,  1889 

June  8,  1895 

A.  Dec.  9,  1905 

M.  Dec.  14,  1907 

June  14,  1902 

Dec.  10,  1904 

April  28,  1900 
Dec.     9,  1911 

May  2,  1874 
A.  Dec.  9,  1899 
M.  Dec.  12,  1903 
S.  Dec.  9,  1893 
A.  Aug.  3,  1901 
M.Aug.  2,  1902 
A.M.  Aug.  4,  1894 
M.  June  14,  1902 

June  14,  190-J 

June  11,  1898 
Feb.   11,  1899 " 


757  Talus,  John  Fox,  84,  High  Strei't,  Newport,  Monmouth- 
shire 


Dec.    12,  1903 
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758  Tate,  Robert  Simon,  Bainl   Hilda  Colliery,  Soutfa  Shields 


7.")'.)  Tate,   Simon,   Trimdon  Grange  Colliery,  County  Durham 

[Member  qf  Council)... 
760  Tate,    Walkeb    Oswald,     Uswortli     Hall,    Washington, 

Washington  station,  County  Durham 

;iil  Taylor,  Thomas,  Chipchase  Castle,  Wark,  Northum- 
berland 

762  Teasdale,  Thomas,  Middridge  Colliery,  New  Shildon, 
County  Durham 

Tti.'i  Tennant,  John  Thomas,  James  Si  reel ,  Hamilton,  Newcastle, 

New  South  Wales,  Australia 

764  Terry,   Arthur   Michael,   1,   Clifton   Road,  Newcastle- 

upon-Tyne 

765  Thom,  Archibald,  dun.,  Moresby  Parks,  near  Whitehaven 
7(iti  Thomas,    David,    Quay    Street,    Ammanford,   Carmarthen- 
shire 

707  Thomas,  Ii.tyd  Kdward,  Glanymor,  Swansea 

768  Thomas,  J.  ■).,  Hawthorn  Villa.  Kendal  

769  Thomas,    Richard,   Cambria  Villa,   Stockton,   New    South 

Wales,  Australia 

770  Thomlinson,  William,  Seaton  Carew,  West  Hartlepool  ... 

771  Thompson,  John  William,  East  Holywell  Colliery,  Shire- 

moor,  Newcastle-upon-Tyne 

772  Thompson,  Robert  Reginald,  c/o  Barclay  and  Company, 

Limited,  Bankers,  Barras  Bridge,  Neweastle-upou-Tyne 

773  Thomson,    Thomas,    Westport    Coal    Company,    Limited, 

Denniston,  New  Zealand 

774  Thornton,    Norman     Muschamp,    301,   Tegler    Building, 

Edmonton,  Alberta,  Canada 


775  Thornton,     Thomas,    Blackhall     Colliery,    Castle     Eden, 

County  Durham 
776*Townsend,     Harry     Poyser,      Village     Deep,     Limited, 

P.O.  Box  1064,  Johannesburg,  Transvaal 

777  Trelease,   William    Henwood,  41,    Wear  Bay  Crescent, 

Folkestone 

778  Trevor,  Earle  Wellington  Jenks,  78,  Palace  Chambers, 

Westminster,  London,  S.W. 

779  Trotman,  Henry  Lekjh,  Singareni  Collieries,  Deccan,  India 

780  Tulip,  Samuel,  Bunker  Hill,  Fence  Houses  ...         

781  Turnbull,  John   James,   135,  Osborne   Road,  Newcastle- 

upon-Tyne       

782  Turnbull,  Robert,  Usworth  Colliery,  Washington,  County 

Durham 

783  Tuxen,  Peter  Vilhelm,   60,  Market  Street,    Melbourne, 

Victoria,  Australia    ... 
784*Tyers,   John    Emanuel,    Rewah  State  Collieries,  Umaria,  A. 
Central  India  ... 

785  Tyzack,  David,  Bellingham,  Northumberland  

786  Varty,  Armstrong,  Liverton  Mines,  Loftus,  Yorkshire    ... 

787  Veasey,  Harvey  C,  Tiril,  Ranchi  P.O.,  Bengal,  India    ... 

788  Verey,    Joseph    Crosby,-  Apartado    1723,   Mexico    City, 
Mexico  ... 


789  Verny,  George,  Pont  d'Aubenas,  Ardeche,  France 

790  Voskule,    Cedeon    A.,    P.O.    Box    1242,    Johanr 


Transvaal 


annesburg,   A, 


791  Wadham,  Walter  Francis  Ainslie,  Millwood,  Dalton-in- 

Furness,  Lancashire 

792  Wales,   Henry  Thomas,   Bank  Chambers,  Castle  Square, 

Swansea 


and  oi 

3,  1901 

),  1906 

Dec.    n,  1909 

Sept.  1 1.  is7"> 

Oct.    12,  1895 

i.  1903 

Feb.   13,  1904 

July     •_',  Is7-J 

April   9,  1892 

Dec.    12,  1903 

Aug.  6,  1904 
Aug.    5,    1905 

dune  '20,  190S 
Fel».  10,  1900 
June  21,  I  Ml  I 

Feb.  11,  1899 
April  25,  1896 
June  10,  1893 
Feb.    10,  1900 

Dec.   10,  1910 

Feh.  8,  1!I0S 
April27,  1895 
Aug.  2,  1902 
June  10,  1903 

Feb.  10,  1912 

April  1l>,  1902 

April  8,  1893 

Aug.  2,  1902 
Feb.  13,  1904 
June  12,  1897 

Feb.  12,  1898 

Aug.  2,  1902 

April  7,  1906 
Dec.  10,  1S77 
Aug.  3,  1889 
Feb.  14,  1874 

April  12,  1913 
June  21,  1894 

April  9,  1910 
Oct.  8,  1898 
Dec.  10,  1904 
Oct.  8,  1910 


Dec.  10,  1898 
Feb.  11,  1893 
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and  of  Transfer. 

793  Walker,  Henry,  H.M.  Inspector  of  Mines,  Walden,  Wid- 

combe  Hill,  Bath       June     8,1907 

794  Walker,  James  Howard,  Bank  Chambers.  Wigan            ...  Dec.      9,  1899 

795  Walker,     John     Scarisbrick,     Pagefield     Iron     Work-. 

Wigan Dec.      4,  1869 

796  Walker,  Sydney  Ferris,  Bloomfield  Crescent,  Bath  June  11,  1898 

797  Walker.  Thomas  A.,  Pagefield  Iron  Works.  Wigan        ...  June     8,  1895 

798  Walker,   William  Edward,  Lowther  Street,  Whitehaven  Nov.  19,  1881 

799  Wall.  Henry.  Tower  Buildings,  Wallgate,  Wigan              ...  June     8,1895 
S00  Wall.  William   Henry,  748,   Burrard  Street,   Vancouver, 

British  Columbia        June  14,  1902 

801  Walsh.  George  Baton,  143.  Stadhouderskade,  Amsterdam, 

Holland             Nov.  24.  1894 

802  Walton,    Arthur   John,    Rose   Deep,    P.O.    Box  6,   Ger-  S.  Feb.    12,  1898 

miston,  Transvaal A.  Aug.     1,  1903 

M.  April    9,  1910 

803  Walton.    Jonathan   Coulthard,     Writhlington    Colliery,  S.  Nov.     7.  1  s74 

Radstock,  Bath  A.M.Aug.     6,1881 

M.  June    8,  1889 

804  Walton,  William  Henry,  Bridgewater  Offices,  Walkden, 

Manchester      June  10,  1903 

805  Walton-Brown.  Stanley.  Seghill  Colliery,  Seghill,  Dudley,  S.  June  20,  1908 

Northumberland         ...         ...          ...          ...         ...         ...  A.Aug.     3,  1912 

M.June  14,  1913 

806  Ward,  Alexander  Hotjstonne,  Sitarampur,  Bengal,  India  April  14,  1894 
S07* Ward,  Thomas  Henry.  Giridih,  East  Indian  Railway,  India  A.M.  Aug.     5,  1882 

M.  Aug.     3,  1889 

808  Ware,  Francis  Thomas,  The  Croft,  Corbridge,  Northum- 

berland               June  11,  1910 

809  Watson,  Claude  Leslie.  Dunkerton  House,  Tunley,  Bath  Dec.     8,  1900 

810  Watson,   Edward,   co  Allsebrook    and    Watson,   Balfour,  S.  Feb.    13,  1892 

Kootenay  Lake,  British  Columbia           M.  Aug.     4,  1894 

Sll   Watson,    John,    Jumbunna    Mine,    Jumbunna,    Victoria, 

Australia          Dec.    12,1908 

812  Watson,    Thomas.     Trimdon     Colliery,    County    Durham  Oct.     11,  1890 

813  Watts,   Frank   Reginald,   Blytheswood   North,   Osborne 

Road,  Newcastle-upon-Tyne            Oct.    12,  1907 

814  Webster,  Alfred  Edward,'  Manton,  Woi-ksop      June  12,  1897 

815  Wedderburn.  Charles  Maclagan,  8,  East  Fettes  Avenue, 

Edinburgh       Oct.    14.  1905 

S16  Weeks,  John  George,  Bedlington,  Northumberland  (Pa-t- 

President,  Member  of  Gouiu .-//)      4,1865 

817  Weeks,  Richard  James,  Bedlington,  Northumberland     ...  Oct.      8,1910 

818  Weeks,  Richard  Llewellyn,  Willington,  County  Durham  A.M.  June  10,  1882 

{Member  of  Council) M.  Aug.     3,  1889 

819*Weinberg,  Ernest  Adoli-h,  19,  Queen  Street,  Melbourne,  A.M.  Feb.   12,  1898 

Victoria,  Australia M.Oct.      8,1898 

820  Welsh.    Thomas,    Maindee    House,    Upper    Pontnewydd, 

Monmouthshire 
s21   Welsh,   Thomas  Holly  Terrace,  Stanley,  County  Durham 
S22  Welton,    William    Pitt,    Santa  Ana,    Departamento  del 

Tolima,  Republic  of  Colombia,  South  America  ... 

823  West,  Norman,  The  Intake,  Hexham  

824  White,  Charles  Edward.  Wellington  Terrace,  South  Shields 

S2o   White,    Frederick    Napier,    H.M.    Inspector   of    Mines, 

30,  Stow  Park  Avenue.  Newport,  Monmouthshire        ...  June  11,  1898 

826  White,  Henry,  Western  House,  Little  Benton,  Newcastle-       S.  March 2,  1867 

upon-Tyne       _    ...  M.  Aug.     5,  1871 

827  Whitehead,  Harold  Joshua,  Wigan  Coal  and  Iron  Com- 

pany, Limited,  Clock  Face  Colliery,  near  St.  Helens  ...  Dec.     9,  1911 

828  Widdas",     Henry,    Whitehaven    Castle    Estate,    Somerset 

House,  Whitehaven April    7,  1906 
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829  Widdas,  Peri  v.  Oakwood,  Cockfield,  County  Durham 
x;{(j  Wi'i ir,  Frederick  William,  5,  Bondicar  Terrace   Blyth... 

831  Wight,    Robert  Tknnant,    Df.it    Hill    Terrace,   Trimdon 

Colliery,  County  Durham     ... 

832  Wilbraham,     Arthub    Georoi     Bootle,     _.     Laurence 

Pountuey   Hill.  Cannon  Street,   London,   B.C. 

833  Wild,    Matthew    Brown,   37,   Arthur   Road,    Erdi 

Birmingham    ... 

834  Wilkins,  William  Glyde,  Westinghouse  Building,  Pitts- 

burg, Pennsylvania,  U.S.A. 
83n  Wilkinson,  John  Thomas,  East  Helton  Colliery,  Coxhoe, 

County  Durham 
836   Wilkinson,    MAURICE   IIkwson,  Tung  Using   Mine,    Men 

Tou-Kou,  via  Peking,  China 
837*  Wilkinson,     William     Fischer,     Hurstbourne     Priors, 

Whitchurch,  Hants  .. 
s:'.s  Willl\  ,  Joseph  Leonard,  P.O.  Box  3,  Brakpan,  Transvaal 

839  Williams,    Foster,    Miniera  di    Libiola,    Sestri   Levante, 

Italy      

840  Williams,  Griffith  John,  H.M.  Inspector  of  Mines,  Bangor 
8-41  Williams,    John,  Dolavon,  Llanrwsfc,   Denbighshire 

842  Williams,    ROBERT,    Friars    House,    New    Broad    Street, 

London,  E.C.  ... 

843  Willis,   Edward  Tcrnley,  3,  The  Drive,  Gosforth,  New- 

castle-upon-Tyne 

844  Wilson,    Anthony,    Thornfchwaite,  Keswick  

s4.~>  Wilson,  Frederick,  Heblmrn  Colliery,  Hebburn,  County 
Durham 

846  Wilson,  James,  Wellington  House,  Edmondsley,  Durham 

847  Wilson,  Joseph  William,  US,  Abington  Avenue,  North- 

ampton... 
N4S  Wilson,  Lloyd,  Flimby  Colliery,  Maryport 

849  Wilson,    Peregrine  Oliver,  c/o  F.  F.   Wilson,  5,  South 

Street,  Finsbury  Pavement,  London,  E.C. 

850  Wilson,  William,  Morpeth  Moor  Colliery,  Morpeth 

851  Wilson,   William   Brum  well,    19,    West    Parade,    New- 

castle-upon-Tyne 
852* Wilson,    William   Brumwell,    Jun.,    5,    North   Terrace, 
Chop  well,  Ebchester,  County  Durham     ... 

853  Wilson,  William  Smith,  54,  Queens  Road,  Jesmond,  New- 

castle-upon-Tyne 

854  Winchell,  Horace  Vaughan,  505,  Palace  Building,  Min- 

neapolis, Minnesota,  U.S.A. 

855  Wood,  Charles  Cuthbert,   14,  High  Bridge,  Newcastle- 

upon-Tyne       

856  Wood,  Ernest  Seymour,  Cornwall  House,  Murton,  County 

Durham  (Member  of  Council)         ...        

S57   Wood,  John,  Coxhoe  Hall,  Coxhoe,  County  Durham 

858* Wood,  Sir  Lindsay,  Bart.,  The  Hermitage,  Chester-le-Street 
(Past-President,  Member  of  Council) 

859  Wood,  Richard,  Barley  Brook  Foundry,  Wigan     

860  Wood,  Robert.  8,  Olympia  Gardens.  Morpeth  

861  Wood,   Thomas,    Rainton   House,    Fence    Houses 

862  Wood,  Thomas  Outterson,  Cramlington  House,  Cramling- 

ton,  Northumberland 

863  Wood,    William    Outterson,  South    Hetton,    Sunderland 

(Past-President,  Mi  /nl><  r  of  Council) 

864  Woodborne,  Thomas  Jackson,  Bultfontein  Mine,  De  Beers 

Consolidated  Mines,  Limited,  Kimberley,  South  Africa 
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865  Woodeson,   William  Armstrong,  Clarke,   Chapman   and 

Company,  Limited,  Victoria   Works,   Gateshead-upon- 

Tyne     Dec.    10,  1904 

866  Wright,   Abraham,    East    Indian    Railway,    Engineering 

Department,  Giridih,  Bengal,  India  ...  ...  Feb.   11,  1905 

867  Wrightsox,  Sir  Thomas,  Bart. ,  Stockton-upon-Tees         ...  Sept.  13,  1873 

868  Wrightson,     Wilfrid     Ingram,    Ivy    Cottage,    Norton, A.M.  Dec.      9,  1899 

Stockton-upon-Tees M.  Feb.      8,  1908 

869  Yeoman,  Thomas  Pressick,  Hingir-Rampur  Coal  Company, 

Limited,   Jharsuguda  Post  Office,  Sambalpur  District, 

Bengal  Nagpur  Railway,  Bengal,  India  ...         ...         ...  Aug.     1,  1903 

S70  Youll,  Gibson,  Bulli,  New  South  Wales,  Australia  ...  Oct.    12,  1901 

871  Young,      Andrew,     Westview,     Broomhill,     Acklington, 

Northumberland         Dec.    11,  1909 

872  Young,  John  Andrew,  Joseph  Crawhall  and  Sons,  New- 

castle-upon-Tyne.    Transactions, etc.,  sent  to  3,  Fountain  A.M.  Dec.  10,  1887 

Avenue,  Gateshead-upon-Tyne       ...         ...         ...  ..       M.  Aug.     3,  1889 

873  Young,  John  Huntley.  Weai-mouth  Colliery,   Sunderland  June  21,  1894 

874  Young,   Roland   Francis,   7,  Crescent  Place,  Cartwright  A.M.  June  11,  1910 

Gardens,  London,  W.C M.  Dec.    14,  1912 


ASSOCIATE  MEMBERS  (Assoc.  M.I.M.E.). 

Marked  *  have  paid  life  composition. 

Date  of  Election 
and  of  Transfer. 

1  Ainsworth,  George,  The  Hall,  Consett,  County  Durham  Dec.    9,   1905 

2  Armstrong,  John  Hobart,  St.  Nicholas'  Chambers,  New- 

castle-upon-Tyne       ...         ...         ...         ...         ...         ...  Aug.      1,  1885 

3  Atkinson,      George     Blaxland,     Edinburgh   Buildings, 

21,  Mosley  Street,  Newcastle-upon-Tyne  ...  ...  Nov.    5,  1892 

4  Barrett,  Sir  William  Scott,  Abbotsgate,  Blundellsands, 

Liverpool  Oct     14,  1899 

5*Bell,  Sir  Hugh,  Bart.,  Rounton  Grange,  Northallerton  ...  Dec.      9,  1882 

6  Benson,    Walter  John,   Collingwood  Buildings,   Colling- 

wood  Street,  Newcastle-upon-Tyne  ...         ...         ...  Feb.      8,  1913 

7  Bishop,    Clarence    Adrian,    Engineering    and    Building 

Works,  Mooi  River,  Natal,  South  Africa  ...         ...  Oct.    10,1903 

8  Borradaile,  Noel  Collingwood  Dickson,  Farm  Sabona- 

bon,  near  Motor  Mine,  Gatooma,  Rhodesia,  South  Africa  Oct.    12,  1907 

9  Bowes,    Alfred     Strathmore,     Valuation     Department, 

Inland  Revenue,  32,  West  Street,  Gateshead-upon-Tyne  Feb.      8,  1913 

10'Broadbent,  Denis  Ripley.  Royal  Societies  Club,  St.  James' 
Street,  London,  S.W.  7V«m*«c^o?;s  sent  to  The  Library, 
Royal  Societies  Club,  St.  James' Street,  London,  S.W.  Oct.    14,  1899 

11  Brown,  John  Coggin,  Geological  Survey  of  India,  27,  Cho- 

wringhee,  Calcutta,  India    ...  ...         ...  ...  Dec.   11,1909 

12  Brutton,  P.  M.,  17,  Sandhill,  Newcastle-upon-Tyne  ...  Oct.    13,  1900 

13  Cackett,    James    Thoburn,     Pilgrim   House,    Newcastle- 

upon-Tyne       Oct.    10,  1903 

14  Capell,  Rev.   George  Marie.  Passenham  Rectory,  Stony 

Stratford Oct.      S,  1892 

15*Carr,  William  Cochran,  Benwell  Colliery,  Newcastle- 
upon-Tyne  (Member  of  Council) Oct.    11,1890 

16*Chewings,      Charles,      Eton     Street,     Malvern,     South 

Australia         April  25,  1896 
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17  Cochrane,    Ralph    1>..    1 1,   Brookview  Road,  Btreatham, 

London,  B.W.  ...  June     I,  1878 

is  Cochrane,    William    James,   York    Chambers,    Fawcett 

Btreet,  Sunderland    ...  April   3,1909 

lit  Cook,    Artih  b  Geoffrey  Barold,  2,  Westfield  Avenue, 

Gosforth,  Newcastle-upon-Tyne  ...        ...         ...  Oct.     9,  1909 

20  Cooi'ER,   Carl,   c/o  John    Sanderson,    The    Blue    Funnel 

Line,  Melbourne,  Victoria,  Australia      ...        ...        ...  A.ug.    3,  1912 

21  Cooper,  R.  W.,  Newcastle-upon-Tyne Sept.    4,  1880 

22  Cope,  William  Henry,  The  University,  Birmingham  Dec.     9,  1905 

23  Cory,  Sir  Clifford  John,    Bart.,  c/o   Cory  Brothers  and 

Company,  Limited,  Cardiff  Dec.    11,  1897 

24  Coxon,  Samuel,    1,    Fern   Gardens,  Low   Fell,  Gateshead- 

upon-Tyne       Feb.    13,  1909 

25  Dillon,  Malcolm,   Dene  House,  Seaham  Harbour,  County 

Durham  Dec.    14,  1912 

26  Edwards,  F.  Henry,  Bath  Lane,  Newcastle-upon-Tyne    ...  June  11,  1887 

27  Elcoate,  John,  16,  Marton  Road,  Middlesbrough April  13,  1912 

28  Fairless,  Joseph,   Wensleyville,  Holywell  Avenue,  Monk- 

seaton,  Whitley  Bay,  Northumberland  ...         ...  June  10,  1S99 

•Jil  Fenwick,    Featherstone,    County    Chambers,    Westgate 

Road,  Newcastle-upon-Tyne  ...  ..         ...         ...  June    8,  1907 

30  Ferguson,  Colin  Armstrong,  P.O.  Box  21,  Randfontein, 

Transvaal         ...  July   14,  1896 

31  Foster,    T.    J.,    Coal    Exchange,    Scranton,    Pennsylvania, 

U.S.A.  Dec.     12,  1891 

32  George,    Edward  James,    Beech  Grove,  Consett,  County 

Durham  Dec.    9,  1905 

33  Gibson,  George  Ralph,  Tyne  Saw  Mills,  Hexham  ...  June  20,  1908 

34  Gibson,    Thomas   William,    Bureau    of    Mines,    Toronto, 

Ontario,  Canada         June    8,  1901 

35  Giddy,  Thomas  Grantham  James,  Blackall  Street,  Hamil- 

ton, New  South  Wales,  Australia April    8,1911 

3G*Graham,  John,  Findon  Cottage,  near  Durham        Oct.      9,  1S97 

37  Graham,     James    Parmley,     Sun     Insurance    Buildings, 

Collingwood  Street,  Newcastle-upon-Tyne         Dec.     8,1906 

38  Guthrie,   Reginald,   Neville   Hall,    Newcastle-upon-Tyne 

(Treasurer,  Meml>e)- of  Council) Aug.    4,  1S8S 

39  Haggie,    Arthur    Jamieson,    The    Manor    House,    Long 

Benton,  Newcastle-upon-Tyne        Feb.      8,  1908 

40  Haggie,  Peter  Norman  Broughton,  The  Limes,  Whitburn, 

Sunderland      Get.    10,  1908 

41  Hedley,  John  Hunt,  1,  Elms  West,  Sunderland     June  13,  1891 

42  Heeley,  George,  East  Avenue,  Benton,   Newcastle-upon- 

Tyne     Dec.   14,  1895 

43  Henderson,     Charles     William    Chipchase,    co    John 

George  Weeks,  Bedlington,    Northumberland  ...  Dec.      9,  1882 

44  Henzell,  Robert,  Northern  Oil  Works,  Newcastle-upon- 

Tyne      April  11,  1891 

45  Hesketh,  Richard,  Neville  Hall,  Newcastle-upon-Tyne  ...  Feb.   13,  1909 

46  Hiley,  F^rnest  Haviland,   North  Eastern  Railway  Offices, 

Westgate  Road,  Newcastle-upon-Tyne April  13,  1912 

47  Hodcetts,    Arthur,    c/o    G.    W.    Hodgetts,   Vaal    Biver 

Estate,  Sydney,  via  Delpoort's  Hope,  District  Kimber- 

ley,  South  Africa  Oct.      9,1897 

is  Hopper,     George      William     Nugent,     The     Ropery, 

Thornaby-upon-Tees,  Stockton-upon-Tees  Oct.    10,  1908 

49  Hum phre vs-Davies,  George,  5,  Laurence  Pountney  Lane, 

Cannon  Street,  London,  E.C Oct.      S,  1S92 
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50  Jeffrey,  Joseph  Andrew,  c/o  The  Jeffrey  Manufacturing 

Company,  Columbus,  Ohio,  U.S.A.       * Dec.    11,  1897 

51  Jeffries  Joshua,  Abermaiu  Colliery,  New  South  Wales, 

Australia Dec.    10,  1898 

52*JoiCEr,  James  John,  The  Hill,  Witley,  Godalming  ...  Oct,    10,  1891 

53  JoPDING,    Ford    Stafford,    Jun.,    8,    Thornhill     Terrace, 

Sunderland       Feb.  12,  1910 

54  Kidson,     Arthur,    co    Glaholm    and    Robson,    Limited. 

Sunderland       April    8,  1899 

.">.")  Kirkley,  James,  Cleadon  Park,  Cleadon,  Sunderland        ...  June     8,  1907 

56  Krohx,  Herman  Alexander.  103,  Cannon  Street,  London, 

E.C Oct.    14,  1893 

57  Lamb,  Edmund   George,  Borden    Wood,  Liphook,  Hants.  Feb.    12,  1898 

58  Latimer,  William,  3,  St,  Nicholas'  Buildings,  Newcastle- 

upon-Tyne       Oct.    14,  1905 

59  Lawson,    Henry   Alfred,   co   Robert   Frazer   and   Sons, 

Limited.  Milburn  House,  Newcastle-upon-Tyne  ...  April   8,  1911 

60  Leake,   Percy  Collinson,   c/o  Deanbank   Chemical  Com- 

pany, Ferry  Hill        Aug.    3,1907 

61  Loewenstein,  Hans  von  Loewenstein  zu,  Friedrichstrasse, 

2,  Essen-Ruhr,  Germany.  Transactions  sent  to  Biblio- 
thek  des  Vereins  fur  die  bergbaulichen  Interessen  im 
Oberbergamtsbezirk  Dortmund,  Essen-Ruhr,  Germany  April  13,  1907 

62  Major,  Herbert.  3,  West  Mound,  Chester  Road,   Sunder- 

land         June     1,  1912 

63  Marshall,  Patrick,  University  School  of  Mines,  Dunedin, 

New  Zealand June  12,  1897 

64  Moore,  Frederic  George,  Parke  Mineral  Estate  Office,  9, 

Fleet  Street,  Torquay  Aug.     7,1909 

65  Moreing,  Algernon  Henry,  62,  London  Wall,  London,  E.C.  Oct.    14,  1911 

66  Morris,  Percy  Copeland,  79,  Elm  Park  Gardens,  Chelsea, 

London,  S.W Feb.    14,1903 

6"  Oliff,    Thomas    Midden,    Solomon's  Temple   Tin   Mines, 
Limited,  Mine  Office,  P.O.  ,Sterk  water,  via  Potgietersrust, 
Transvaal        •  •■  April    3,  1909 

68  Oliver,  James  Stuart,    Portland    House,    Jesmond  Road, 

Newcastle-upon-Tyne  Feb.    10,  1912 

69  Palmer,  Sir  Alfred  MoLYNErx.  Bait.,  Walworth  Castle, 

Darlington        Nov.  24,  1894 

70  Patterson,  Robert  Oliver,  Thorneyholme,  Wvlam,  North- 

umberland          Feb.  12,   1910 

71*Pickup,  Peter  Weight  Dixon,  Rishton  Colliery,  Rishton, 

Blackburn        Feb.    12,  1898 

72  Postlf.thwaite,    John,   Chalcedorv   House,    Eskin   Place, 

Keswick  Feb.   11,  1905 

73  Prior- Wandesforde.  Richard  Henry,  Castlecomer  House, 

Castlecomer,  County  Kilkenny        Dec.     9,1905 

74*Proctor,   John  Henry,  29,  Side.  Newcastle-upon-Tyne...  June    8,  1889 

75  Redmayne,    Robert   Norman,    14,    Neville   Street,    New- 

castle-upon-Tyne         Dec.     8,  1906 

76  Reid,  Sidney,  Printing   Court  Buildings,  Newcastle-upon- 

Tyne      -     Dec.    13,  1902 

77  Rogers,  Isaac  Bowman,  16,  Park  Avenue,  Mansfield         ...  April  13,  1912 

78  Rogerson,  John  Edwin,  Oswald  House,  Durham June    8,1895 

79  Russell,  James,  Westgate  Road,  Newcastle-upon-Tyne    ...  Feb.   13,  1904 

80  Sadler,  Basil,  Craigmore,  Lanehester,  Durham      Feb.    11,  1905 

81  Samuel,  David,  Arcade  Chambers,  Llanelly  Dec.   13,  1902 
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82  Sanders,  i'iuki  i>  William  Henbt,  8herburn  House,  n< 

Durham  ...  Deo.   14,  1901 

>:;  Schumacher,    Raymond   William,  o/o  H.    Eckstein  and 

Company,  P.O.  Box  1 49,  Johannesburg,  Transvaal  April   9,  1904 

si  Bmitii,   Arthur   1 1 1  Ki.i .iiT,  Broad  Street  House-.   London, 

!•:.(' June  it.  L902 

85  Smith,   Kicuahd  TlLDEN,    1  6,  < 'opthall  Avenue,    London, 

K.C Oct.    14,  1911 

86  Siioi'AKT,  Douglas  Stuart  Spew,  Royal  Societies  Club,  Si 

James*  Street,  London,  8.  W.         June  10,  1899 

s;  Strzelecki,  Algernon  Percy  Augustus  i>k,  39,  Victoria 

Street,  Westminster,  London,  S.W Dec.    12,  1908 

ss  Todd,  James.  Overdale,  Jesmond,  Newcastle-upon-Tyne   ...  Aug.     6,  ls:ij 

S9  Waley,  Frederick  George,  The  Bellambi  Coal  Company, 
Limited,  9,  Bridge  Street,  Sydney,  New  South  Wales, 
Australia         Feb.     9,  1907 

90  Watson,  John    Robert,   3,   Whitburn  Terrace,    Marsden, 

South  Shields April  9,    1910 

91  Watt,  Percy  Buckton,  26,  Larkspur  Terrace,  Newcastle- 

upon-Tyne      Feb.    10,  1912 

92  Watts,  James,  Morro  Velho  Mines,  Minas  Geraes,  Brazil, 

South  America  Feb.    11,1911 

93  Watts,  John,  Blytheswood  North,  Osborne  Road, Newcastle- 

upon-Tyne       ■  April    8,  1911 

94  Welford,  THOMAS,  Wallarah  Colliery,  Catherine  Hill  Bay, 

New  South  Wales,  Australia          ...  June  10,  1903 

95  Whettall,  Samuel,  5,  Pleasant  View,  Tingley, Wakefield  Aug.    5,  1911 

96  Whitehead.  Thomas,  Brindle  Lodge,  Preston          ...         ...  June  12,  1897 

97*  Williams,  Henry,  Llwyngwern,  Pontardulais,  Glamorgan  Dec.      9,  190") 

98  Wilson,  Hugh  Russell,  50,  Langholm  Crescent,  Darlington  Dec.   12,   1908 
99*Wood,  Arthur  Nicholas  Lindsay,  The  Hermitage,  Chester- 

le-Street  ...  July  14,  1896 

100  Wood,  Hugh  Nicholas,  Rainton  House,  Fence  Houses     ...  Oct.    12,  1912 


ASSOCIATES  (Assoc.  I.M.E.). 

Marked  *  have  paid  life  composition. 

1  Adam,    Thomas  Walter,   The   New  Monckton  Collieries, 

Limited,  near  Barnsley        ... 

2  Alexander,  Arthur  Cecil,  Office  Row,  Harraton,  Chester- 

le-Street  ...  .  

3  Allan,  Herbert  Durham,  Rewah  State  Collieries,  Uma  ia. 

Central  India,  Bengal  Nagpur  Railway   ... 

4  Almond,  Charles  Percy,  14,  Queen  Anne's  Gardens,  Bush 

Hill  Park,  Enfield,  Middlesex         

f)  Archer,  Matthew  William,  Grosvenor  House,  Manchester 
Road,  Stocksbridge,  Sheffield 

6  Armstrong,   Henry,   29,    William    Street,   New   Seaham, 

Seaham  Harbour,  County  Durham  

7  Askew,  Alfred  Hill,  16,  Telford  Street,  Gateshead-upon- 

Tyne 

8  Bamborough,  Jacob        

9  Barber,  Norman  Klsdale,  Seghill  Colliery,  Seghill,  Dud- 

ley, Northumberland 

10  Barkes,  Percy,  Elemore  Colliery,  Hetton-le-Hole,  County 

Durham 

11  Bates,  Johnson,  5,  Grange  Villa,  County  Durham 

12  Bates,   Thomas,   West  Wylam   Terrace,   Prudhoe,  Oving- 

ham,  Northumberland 


Date  of  Election 
and  of  Transfer. 

S.  April  3,  1909 
A.  Dec.    10,  1910 

S.  June  10,  1911 
A.  Aug.    3,  1912 

Feb.    10,  1906 

Oct.  9,  1909 
S.  June  8,  1895 
A.  Aug.  4,  1900 

Dec.  12,  1903 

Feb.  9,  1907 

Oct.  8,  1904 
S.  June  20,  1908 
A.  Aug.  2,  1913 

June  12,  1909 
Feb.  11,  1905 

April  13,  1907 
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13  Battey,  Thomas,  Station  Road,  Shiremoor,  Newcastle-upon- 

Tyne      

14  Batty,  John,  South  Woodhouse,  Whitehaven 

1")  Bell,  George    William,    Throckley   Colliery,    Newburn, 
Northumberland 

16  Bell,  Harold  Marmadukk  Charles,  North  House,  Ryton, 

County  Durham 

17  Bell,    John   Valentine,    21,   Corporation    Road,    Work- 

ington  ... 

18  Bell,  Marshall  Blackett,  1,  Cross  Row,  Felling,  Gates- 

head-upon-Tyne 

19  Benson,   Herbert  Sydney,  Seaton  Burn  Colliery,  Seaton 

Burn,  Dudley,  Northumberland 

•20  Berrvman,  Thomas,  64,  Dolcoath  Road,  Camborne 

21  Bewley,  Thomas,  Stobswood  Colliery,  Acklington,  North- 

umberland 

22  Blunden,    Philip    Sidney,    Glencrag,   Mainsforth    Road, 

Ferry  Hill        

23  Booth,  James   Frederick,  8,  Uxbiidge  Terrace,  Felling, 

County  Durham 

24  Brandon,  Geoffry,  9,   Beech  Grove,    Benton,    Newcastle- 

upon-Tyne 

25  Brooks,  Douolas  Roy,  82,  Laburnum  Avenue,  Wallsend, 

Northumberland 

26  Burt,    Thomas,    Hill    House,    Washington,     Washington 

station,  County  Durham  ... 

27  Carroll,  John,  Spring  Bank  House,  Newfield,  Willington, 

County  Durham 

28  Cheesman,  Edward   Taylor,    Jun.,    Clara   Vale  Colliery, 

Ryton,  County  Durham 

29  Cheesman,   Matthew  Fokster,  Throckley  Colliery,  Nevv- 

burn,  Northumberland 

30  Chicken,  Ernest,  Woodlea,  Murton,  County  Durham     ... 

31  Clark,     Nathaniel    J.,    Associated    Northern   Collieries, 

Newcastle,  New  South  Wales,  Australia 

32  Clark,    Thomas,    Dipton    Colliery,    Lint/.    Green    Station, 

County  Durham 

33  Clephan,   Gcy,   Killingworth  Hall,  near  Newcastle-upon- 

Tyne      ~ 

34  Coade,  Samuel      

.'!.")  (  'ockbain,  Tom  STEWARTSON,  Usworth  Colliery,  Wasliington 

Station,  County  Durham 

36  Cockburn,  John,  Durham  House,  Murton  Colliery,  County 

Durham 

37  Coulson,  William  Hall,  Shamrock  House,  Durham 

38  Coxon,  Samuel  George,  Hamsteels  Colliery,  Durham 

39  Crawford,  Thomas,  Eighton  Banks,  Gateshead-upon-Tyne 

40  Crowlk,  Percy,  Mysore  Mine,  Marikuppam,  Mysore  State, 

India      ... 

41  Cummings,     William,     Beamish    View,    Stanley,    County 

Durham 

42  Daglish,  Frank,  Seafield  House,  Risehow,  Maryport 

43  Damell,  Henry  Edmund  Blackburne,  7,  Wallace  Terrace, 

Ryton,  County  Durham 

44  Danskin,    Thomas,    Springwell    Colliery,   Gateshead-upon- 

Tyne      

45  Davies,   Daniel  John,  Cymru,  Corrimal,   Illawarra  Line, 

New  South  Wales,  Australia  ...         ...         

46  Davis,    James    E.,    South    Medomsley    Colliery,    Dipton, 

Count}' Durham 

47  Davison,  Francis,  Ash  Grove  House,  Hedley  Hill  Colliery, 

near  Waterhouses,  Durham 


Date  of  Election 
and  of  Transfer. 


Oct.  13,  1894 
Feb.  8,  1913 

Oct.  14,  1911 

April  12,  1913 
S.  Dec.  14,  1907 
A.  Aug.  5,  1911 

Dec.  14,  1912 

S.  Feb.  11,  1905 

A.  Aug.  5,  1905 

Feb.  8,  1913 

Aug.  5,  1905 

June  8,  1907 

Dec.  11,  1909 
S.  Dec.  8,  1900 

A.  Aug.  3,  1907 
S.  Dec.  14,  1907 

A.  Aug.  3,  1912 

April,  4  1909 


Feb.  12,  1898 


s. 

A 

S. 
A 

Dec. 

Dec. 

Aug. 

Oct. 

Apri 

Aug. 

10, 

13, 

5, 

8, 

113, 

1, 

1910 
1902 
1905 
1910 
1901 
1903 

Oct. 

11, 

1 890 

Dec. 
Dec. 

10, 
10, 

1910 
1904 

Dec. 

8, 

1906 

April 
Dec. 
Feb. 
Dec. 

I  9, 
9, 

s, 

1904 
1912 
1901 
1906 

Feb. 

11, 

1905 

Dec. 

14, 

1907 

S. 
A. 

Dec. 

Aug. 
Aug. 

14, 
3, 
6, 

1907 
1907 
1910 

Dec. 

10, 

1898 

Oct. 

12, 

1907 

Feb. 

12, 

1898 

Feb. 

12, 

1898 

LIST    OF    Ml  Mill'  lis. 


is  Dick-Clbland,  Archibald  Fblce,  Apartado  270,  Guadal 

ajara,   JaliBCO,  Mi\  ico 

'9  |ti\oN ,  <  i  KuKiiK,  tvfoorgreen,  Newthorpe,  Nottingham 

50  Dinmtt,  Samuel,    West    View    House,    Coomassie   Road, 

Waterloo,  Blyth        

51  F.adik,     John     Allan,    Jun.,     BUer     Hank,    Harrington, 

Cumberland 

52  ELDER,  Musks,  19,  Duke  Street,  Workington  

53  Elliot,  Arthur,  Springfield,  Cressington  Park,  Liverpool 

54  Elliott,  George,  Oakwood,  Catchgate,  Annihld    Plain, 

County  Durham 
.").")  English,  Henry  Edward,  44,   Edwin   Street,  Houghton- 
If. Spring,  County  Durham  .. . 

56  English,    Thomas    Weddle,    Ingram    House,    Corbridge, 

Northumberland 

57  Flint,  Frederic  John,  71,  Stanley  Street,  Blyth 

58  Foggo,    John    Frederick,    Street   Lane,    Smithy    Houses, 

Derby    ...         

59  Ford,  Eric  Loufwin       

(10  Ford,  Leo  Dorey,  Humboldt  Strasse,  12,  Bochum,  West- 
phalia, Germany 

61  Ford,  Thomas,  Blaydon  Burn  Colliery,  Blaydon-upon-Tyne, 

County  Durham 

62  Forster,  Edward  Baty,  15,  Grange  Road,  Ryton,  County 

Durham 

63  Forster,  Frank,   Woodhouse,  Wingate  Grange,  Wingate, 

County  Durham 
04  Fowler,    Albert    Ernest,    Usworth   Villa,    Washington 
Station,   County  Durham    ... 

65  Fowler,  Robert  Norman,  Whorlton  Terrace,  North  Wal- 

bottle,  Newburn,  Northumberland 

66  Gallagher,    Patrick,    Clifton   Row,    Xetherton  Colliery, 

Nedderton,  Newcastle-upon-Tyne... 

67  Gilchrist,     George    Atkinson,     South    Pelaw    Colliery, 

Chester-le-Street 
6S  Gore-Langton,    Robert  Lancelot,  Crescent  Bay  Ranch, 
Nakusp,    British  Columbia 

69  Cowans,  .Ioiin  Halibtjrton,  Westoe  Village, South  Shields 

70  Graham,  John  Brown,  9,  Low  Kells,  Whitehaven 

71  Graham,  Robert,  31,  Railway  Terrace,  Willington,  County 

Durham 

72  GRAHAM,  William,  Jun.,  Solway  House,  Moresby,  White 

haven    ... 

73  Hampson,  Alexander 

74  Hare,  Alfred  Bessell,  Howlish  Hall,  Bishop  Auckland  ... 

75  Hawks,    George    Arthur,   2,  Sandringham  Terrace,  Lee- 

holme,  Bishop  Auckland 

76  Hawkins,      John      Bridges     Bailey,     Staganhoe     Park, 

Welwyn 

77  Heaps,    Christopher,    12,  Richmond   Terrace,  Gateshead- 

iipon-Tyne     "   .. 

78  Hedley.  GEORGE  William,  Kimhlesworth  House,  Chester- 

le-Street 

79  Sedley,  Morton,  Medomsley,  Comity  Durham 

SO  Hedley,  Rowland  Frank  Hutton,  59,  John  Street,  Sunder- 
land 


:li i- 1  '•!    I 


Dee.  v  1906 
S.  Feb.  0,  1901 
A.  Aug.  3,  1907 

June  8,  1895 

S.  Oct.  10,  1903 

A.  An..-.  ."-,  1905 

Jun,-  L0,  L91  I 

S.  Deo.  13,  190*2 

A.  Aug.  1,  1908 

June  8,  1907 

8.  Aug.  7,  i '.toy 
A.  Feb.  11,  1911 

Feb.  11,  1905 

Aug.  7,  1909 
S.  June  14,  1902 

A.  Aug.  6,  1904 
S.  April  11,  190S 

A.  Feb.  8,  1913 

Feb.  8,  1913 

Aug.  2,  1902 

April  7.  1906 

Feb.  8,  1902 

S.  Oct.  12,  1907 

A.  Aug.  3,  I  it  12 

S.  Aug.  2,  1902 

A.  Aug.  3,  1907 


Dec.  13,  1902 
S.  Dec.  14,  1901 
A.  Aug.  1,  190S 

Feb.  10,  1906 

S.  Feb.  10,  1912 

A.  Aug.  2,  1913 

Feb.  8,  1913 

Oct.  12,  1907 
S.  Oct.  13,  1906 
A.  Aug.  3,  1912 

Feb.  12,  1898 
Dec.  14,  19!  2 

Dec.  12,  1903 
S.  Dec.  13,  1902 
A.  Aug.  6,  1910 
S.  Feb.  10,  1900 
A.  Aug.  4,  1900 

Dec.  13,  1902 

Feb.  13,  1909 

S.  April  4,  1903 

A.  Aug.  7,  1909 


LIST    OF    MEMBERS. 


81  Henderson,  Christopher  Gregory,  17,  First  Row,  Ash- 

ington,  Northumberland 

82  HEPBURN,  Henry,  Greenhead  Terrace,  Chopwell,  Ebchester, 

County  Durham 

53  Herdman,  Fred.  G.,  Main  Street,  Haltwliistle,  Northumber- 

land 

54  Herriotts,  Joseph  George,  2,  West  View,  Horden,  County 

Durham 

85  Heslop,  George,  Cambrian  Colliery,  Dannhauser,  Natal, 

South  Africa    ... 

86  Heslop,   James,   Stobswood    Colliery,   Acklington,   North- 

umberland 

87  Heslop,  William,  The  Grange,  Boulby,  Easington,  York- 

shire 

88  Holliday,  Albert  Edward  David,  South  View,  Mutton, 

County  Durham 

89  Hudson,  Mark,  115,  Gurney  Valley,  Bishop  Auckland 

90  Humble,    William   Henry,  Waldridge  Colliery,  Chester- 

le-Street       ...         ...         ...  ...         

91  Hunter,  Andrew,  2,  Abbotsford  Terrace,  South  Shields  ... 

92  Hunter,  Herbert  Stanley,  Blakelaw,  Kenton,  Newcastle- 

upon-Tyne 

93  Hunter,  Percy,  1,  Whitehall  Terrace,  Pelton  Fell,  County 

Durham 

94  Hutton,  Allan  Robinson  Bowes,  Eldon  Colliery,  Bishop 

Auckland 

95  Hydk,  George  Alfred,  96,  New  Row,  New  Delaval,  New- 

sham,  Northumberland 

96  Hynd,    Thomas,    Metcalfe    Street,   Wallsend,    New    South 

Wales,  Australia 

97  Jeffery,    Alp.ert    John,    Hedworth    House,     Barn    Hill, 

Stanley,  County  Durham    ... 
9S  Jobling,  John  Swanstone,  20,  Ivy  Terrace,  Langley  Park, 

Durham  ...         ...         ...         ...         ...         ...     '    ... 

99  Jones,    Walter,    West    House,    Wheatley   Hill   Colliery, 

Thornley,  County  Durham 

100  Kirkley,  Aidan,  Cleadon  Park,  Cleadon,  Sunderland 

101  Kirkup,    Ernest    Hodgson,    Eighton    Lodge,    Low    Fell, 

Gateshead-upon-Tyne 

102  Lascelles,  Walter  Reginald  

103  Lawson,  John,  Fair  View,  Burnopfield,  County  Durham  ... 

104  Leebetter,    William,    Edith    Avenue,    Usworth    Colliery, 

Washington  Station,  County  Durham    ... 

105  Lewiss,  Edward  Middlemass,  3,   Eighth  Row,  Ashington, 

Morpeth 

106  Liddell,    Henry    Norman    John,    Ovingham-upon-Tyne, 

Northumberland 

107  Lightley,  John,  Byers  Green,  Spennymoor  ... 

108  Lister,  John  Alfred,  Glencoe  House,  Hinderwell,  York- 

shire 

109  Logan,  Reginald  Samuel  Moncriekk.   33.  Boyd  Terrace, 

Blucher  Pit,  Newburn,  Northumberland 

110  Longridge,  John,  12,  St.  James' Terrace,  Morpeth 

111  Lowry,  Joseph  Thompson,  Armstrong  House,  Cramlington, 

Northumberland 

112  MacGregor,  Donald,  Bentley  Colliery,  Doncaster 

113  McKie,  Thomas,  Ashington  Colliery,  Morpeth         

114  Magee,  Charlie  Sharpe,  Sharpe's  House,  Hetton-le-Hole, 

County  Durham 


Date  of  Election 
and  of  Transfer. 


June  I,  1912 
S.  Oct.  12,  1907 
A.  Aug.  3,  1912 
S.  Dec.  14,  1907 
A.  Aug.  6,  1910 

April  28,  1900 

Oct.  9,  1909 

Dec.  12,  1908 

Oct.   8,  1898 

April  12,  1913 
Dec.   9,  1905 

Dec.  14,  1907 

Feb.  13,  1897 

S.  Feb.  9,  1907 

A.  Aug.  3,  1912 

April  8,  1911 
S.  April   8,  1905 

A.  Aug.  3,  1912 
S.  Feb.    13,  1909 

A.  Aug.    5,  1911 

April  12,  1913 


April  28,  1900 

Oct.  12,  1907 
S.  Feb.  9,  1901 
A.  Aug.  1,  1908 

June  11,  1910 
S.  April  13,  1907 
A.  Aug.     3,  1912 

Feb.  8,  1908 
Oct.  10,  1908 

Dec.  9,  1911 

Oct.  12,  1907 
S.  June  10,  1905 
A.Aug.  5,  1911 

April  25  1896 
S.  Dec.  8,  1906 
A.  Aug.  6,  1910 
S.  Feb.  9,  1901 
A.  Aug.  1,  1903 

Feb.  11.  1905 

April  3,  1909 


S.  Feb. 

A.  Aug. 

Oct. 

S.  Aug. 
A.  Aug. 


9,  1901 

1,  190S 
9,  1909 
7,  1909 

2,  1913 


lii 


LIST    01     MEMBERS. 


115  Mai. hi,    Stanley     Siiakik,     Dunston     Colliery,     Duiiston, 

Gateshead-upon-Tyne 

116  Maugh an,  Thomas,  Ferrj  Hill  ESngim  Works,  West  Corn. 

forth,  County  Durham 

117  Melville,  Jiuin  Thomas,  Melba  Eouae,  Scriven,  Knarea 

borough,  Yorkshire  ... 
lis  Milburn,    Edwin    Walter,    4,    First    Row,    Ashington, 

Morpeth 
110  MlLBUBN,    William,   Hill  House,  Ouston,  Birtley,  County 

Durham 

120  Miller,   Alexander,   South    Greta  Colliery,   near   West 

Maitland,  New  South  Wales,  Australia  ... 

121  MiLLNE,    David,    I,    liurdon    Street,    Bedlington,    North- 

umbcrlaiul 

122  Minto,    George    William,    Harrarton    Colliery,   Chester- 

le  Street 
L23*Mitchell- Withers,  William  Charles       

124   Muse,    Thomas  .1  < mi n ,  :;•_',  Beaconsfield  Avenue,  Low  Fell, 

<  iateshead-upon-Tyne 
1-2.")  MtrsGROVE,   William,  Heddon  Colliery,  Northumberland... 

126  Mycock,   William.   Front  Street,  Shotton  Colliery,  Castle 

Eden,  County  Durham 

127  Nichols,  Henry  Heriiert,  Kibblesworth,  Gateshead-upon- 

Tyne     

128  Nicholson,  George  Thompson,  Dene  House,  Scotswood, 

Northumberland 
1*29  NUTLET,  Edward,  Boldon  Colliery,  County  Durham 


and  ol  l 


April   18,  1912 

8    Dec.    1 1.  1907 
A.  Aug.     '2,  1913 

April  8,  1899 
S.  Feb.  10,  1900 
A.  Aug.     6,  1905 

June    8,  1  S9.j 

Oct.    10,  1903 

Aug.    3,  1907 


Oct.    10, 

1891 

B. 

April  28, 

1900 

A. 

Aug.     2, 

1902 

S. 

Dec.      8, 

1 90(1 

A. 

Aug.    5, 

1911 

s. 

■June     8, 

1895 

A. 

Aug.     1, 

1903 

Oct.    10,  190S 


Aug.  3,  1907 
S.  Dec.  10,  1904 
A.  Aug.    5,  1911 

June  10,  1911 


130  Oswald,  Oeoroe  Robert,  The  Hydraulic  Mines,  Taiping, 

Federated  Malay  States.  All  communications  sent  to 
K.  William  Oswald,  Newdigate  Colliery  Company, 
Bedworth,  Nuneaton 

131  Owen,   Arthur  Lewis   .Scott,  6,  Success   Terrace,  Fence 

Houses  ... 

132  Owens,  George,  Westerton  Village,  Bishop  Auckland 

133  Paddon,    Neville    Blackmore,  Thinford  Mill,  Ferry  Hill 

134  Palmer,  Harry,    Langley  Park,  Durham 

135  Palmer,  Meyrick,  Jobs  Hill,  near  Crook,  County  Durham 

136  Parker,    Joseph    William,    Glencoe    Colliery,    Hatting 

Spruit,   Natal,  South  Africa 

137  Pattinson,  Charles  Werner 

138  Pattison,  Charles  Arthur,  Evenwood,  Bishop  Auckland 

139  Pattison,  William  

140  Pearson,  John  Charlton,  Butt  Bank  House,  Fourstones, 

Northumberland 

141  Peel,   Georije,  Jun.,  '27,  Langley   Street,   Langley   Park, 

Durham 

142  Penney,    Isaac,    Deaf    Hill    Colliery,    Trimdon    Grange, 

County  Durham 

143  Portrey,     James,     West    Thornley,    Tow    Law,    County 

Durham 

144  Pratt,  Oeoroe  Ross,  Springwell  Colliery,  Oateshead-upon- 

Tyne     

145  Pumphrey,    Charles   Ernest,    Greenside    House,    Ryton, 

County  Durham  ...     '    . . . 


S.  June  9,  1900 
A.  Aug.    3,  1907 

S.  June  12,  1909 

A.  Aug.    6,  1910 

Oct.      9,  1909 

Dec.  14,  1907 
S.  June  14,  1902 
A.  Aug.  7,  1909 
S.  June  8,  1901 
A.  Aug.     1,  1908 

June  11,  1910 

June  12,  1909 

S.  April  13,  1901 

A.  Aug.     5,  1905 

Dec.   13,  1902 

Feb.   14,  1903 

April    4,  1903 

Dec.     9,  1911 

Oct.   12,  1912 

June  8,  1895 
S.  Dec.  10,  1904 
A.  Aug.    4,  1906 


LIST    OF    MEMBERS. 
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146  Ramsay.     John    Gladstone.    Oaklea,    Bowburn,   Coxhoe, 

County  Durham 

147  Rayner,  Sydney,  The  Marshes,  Atherton  Road,  Hindley 

Green,  Wigan... 

148  Richardson,    Frank,     Ravensworth,    Ashton-under-Lyne 

149  Richardson,    Henry,   Clara  Yale  Colliery,  Ryton,  County 

Durham 

150  Ridley,    George    Dinning,     14,    First    Row,    Ashington, 

Morpeth 

151  Ridley,    Henry    Anderson,    Burnbrae,    Blaydon     Burn, 

Blaydon-upon-Tyne,  County  Durham       ..."       

152  Ridley,   William.   Jim.,   15,   Chester  Street,   Waldridge, 

Chester  de-Street 

153  Rivers,  John,  The  Villas,  Thornley,  County  Durham 

154  Robinson,    John     William,    Bebside    Colliery,   Bebside, 

Northumberland 

155  Robinson,    Thomas  Lee,    1,   Johnson   Terrace,    Croxdale, 

Durham 

156  Rochester,   William,   1,   Office  Row,  Netherton  Colliery, 

Nedderton,  Newcastle-upon-Tyne  ... 

157  Roose,  Hubert  F.    G. ,  co  Martin  Brothers,   Casilla   181, 

Valparaiso,  Chile,  South  America 

158  Rutherford,  Hooper,  The  Lawn,  Rhyrnney,  Cardiff 

159  Rutherford,    Robert   Archibald,    Wellington    Terrace, 

Edmondsley,  Durham 

160  Rutherford,  Thomas  Easton,  West  Shield  Row  Colliery, 

Stanley,  Count}'  Durham     ... 

161  Schollick,    Thomas,    13,    Model    Street,    New    Seaham. 

Sunderland 

162  Scobie,  Isaac,  Woonona,  near  Sydney,  New  South  Wales, 

Australia 

163  Scott,   John   Linton,    51,   Double   Row,    Seaton   Delaval, 

Newcastle-upon-Tyne 

164  Scott,    Thomas   Amour,    Sea  View,    Newburgh   Colliery, 

Acklington,  Northumberland 

165  Seed,  Alexander,  1,  College  Terrace,    Brandon  Colliery, 

County  Durham 

166  Severs,  Jonathan,    2,   St.  Cuthberts  Terrace,  Dean  Bank, 

Ferry  Hill        

167  Sharp,  Charles  Gordon,  Union  Miniere  du  Haut  Katanga, 

Star  of  the  Congo  Mine,  via  Ndola,  North  Western 
Rhodesia,  South  Africa, 

16S  Simpson,  Joseph,  Wheatley  Hill  Colliery  Office,  Thornley, 
County   Durham 

169  Simpson,  Richard  Charlton,  Wellington  Terrace,  Edmonds- 
ley,  Durham    ... 

17"  Slater,  Thomas  Edward,  Ystradgynlais,  Breconshire     ... 

171  Smith,  James,  View  Lane,  Stanley,  County  Durham 

172  Snaith,  Joseph,  Fell  House,  Burnhope,  Durham     

173  Snowdon,    Thomas,    Jun.,    Oakwood,    Cockfield,    County 

Durham 

174  Southern,  Charles,    Radstock,  Bath  

175  Southern,    Stephen,    Heworth    Colliery,    Felling.   County 

Durham 

176  Stewart,  Roland,  Thorn  Cottage,   Whickham,  Swalwell, 

County  Durham 

177  Stobart,     Thomas     Carlton,      Ushaw    Moor     Colliery, 

Durham 

178  Stoker.  Nicholas,  South  Pelaw  Colliery,  Chester-le-Street 


Date  of  Election 
and  of  Transfer. 


Dec. 

S.  Feb. 
A.  Aug. 

S.  Oct. 
A.  Au''. 


10.  1892 
13,  1909 

5,  1911 
12,  1901 

1,  1908 


Dec.  8,  1906 

Feb.   8,  1890 

Dec.  14,  1907 

Dec.  S,  1906 

Feb.  9,  1895 

S.  April  12,  1902 

A.  Aug.  5,  1905 

April  12,  1913 

Dec.  9,  190  r, 

S.  Dec.  9,  1899 

A.  Aug.  3.  1907 

S.  Dec.  11,  1909 

A.  Aug.  2,  1913 

Dec.  14,  1907 
S.  June  10,  1899 
A.  Aug.  4.  1906 


Dec.  12,  1903 

Oct.  13,  1906 
S.  Dec.  12,  1908 
A.  Aug.  3,  1912 

Oct.  9,  1909 

April  4,  1903 
S.  .June  8,  1895 
A.  Aug.  4,  1900 

S.  Feb.  10,  1906 

A.  Aug.  6,  1910 

S.  June  10,  1905 

A.  Aug.  2,  1913 


Feb. 

13, 

1904 

s. 

April  13, 

1907 

A 

•  Aug 

•  2, 

1913 

Dec. 

11, 

1909 

Oct. 

12, 

1907 

s, 

June 

12, 

1897 

A. 

Aug. 

3, 

1901 

s. 

June 

10, 

1903 

A. 

Aug. 

7. 

1909 

S. 

Dec. 

14. 

1S95 

A 

•  Aug. 

3, 

1901 

Aug. 

6, 

1910 

Aug. 

2, 

1902 

Feb. 

13, 

1904 

liv 


T.IST    OF    MEMBERS. 


iT'.i  Strong,  Gbobge  Adamson,  Kibbleswortb  Hall,  Gateshead- 

u|p(ni  Tyne 

iso  Summerside,  Edward,  22,  Lefroy  Street,  Newcastle-upon- 
Tyne     

IM   swan,    William    Bdward,    Stanley    House,    King 

Alfrcton 

182  Swann,  Joseph  Todd,  6,  Victoria  Terrace,  Tluockley,  New- 

burn,  Northumberland 

183  Taylor,    Herbert   William,    El    Bote    Mine,    Zacatecas, 

Mexico 

ISt  Tiiirlwell,   THOMAS   A.,    Benwell  Old   House,   Newcastle- 
upon-Tyne 

185  Thomas,   Robert  Clark,    15,   Success   Cottages,   Bunker 

Hill,  Fence  Houses    ... 

186  Thompson,  Cyril,  Saltore  Colliery,  Dishergarh  Post  Office, 

Bengal,  India 

187  Thompson,    William,    Stone     House,    Broughton     Moor, 

Maryport 

188  Thornton,    Frank,   2,    Pilgrim    Street,    Murton,   County 

Durham 

189  Turnbull,   John   James,   Jun.,  Sycamore  Farm,   Morton, 

Alfreton... 

190  Turnbull,  William,  West  Holywell,  Backworth  Colliery, 

Newcastle-upon-Tyne 

191  Turner,  George,  South  Street,   Ouston,   Birtley,    County 

Durham 

192  Varvill,  Wilfred  Walter,  Bryn-yr-afr  Mine,  near  Taly- 

bont,  Cardiganshire  ... 

193  Wainwright,   William,  6,  Fieldhouse  Terrace,    Western 

Hill,  Durham  ... 

194  Walton,  Isaac,  15,  Hetton  Lyons,  Hetton  Colliery,  Hetton- 

le-Hole,  County  Durham 

195  Watson,  Thomas,  Jun.,  Rosebank,  Darlington 

196  Weeks,  Francis  Mathwin,  Bentley  Colliery,  Doncaster    ... 

197  Welch,    William  Hall,  43,   Ravensworth  Road,  Birtley, 

County  Durham 

198  Welsh,    Arthur,    Red    House,    Tunstall    Village,    near 

Sunderland 

199  Widdas,    Frank,    Thrislington     Hall,    West     Cornforth, 

Count y  Durham 

200  Wild,  Robert  Powley,  Applegarth,  Queens   Road,    Chel- 

tenham... 

201  Wood,  George,  63,  Lamb  Street,  East  Cramlington,  Cram- 

lington,  Northumberland     ... 

202  Wraith,  Charles  Osborn,   Leeuwpoort,    via  Warmbaths, 

Transvaal 

203  Yielder,  Hugh  Lishman,  14,  Moor  View,  Ryton,  County 

Durham 

204  Young,  Charles,  Laburnum  House,  Rowlands  Gill,    New- 

castle-upon-Tyne 

205  Young,   George  Ellis,  Benwell  Colliery,  Newcastle-upon- 

Tyne      


Date  of  Election 
anil  of  Tno 

S.  Am-.  2,  1902 
A.  Aug.  1,  1908 

Dee.  II.  1909 

April  9,  1904 
S.  Dec.  13,  1902 
A.  Aug.  4,  1906 


Aug.  2,  1902 

s  Dec.  13,  1902 

A.  Aug.  7,  1909 

S.  Aug.  3,  1907 

A.  Aug.  6,  1910 

Aug.  7,  1909 

Dec.  I  1,  1907 

3.  Feb.  s.  1(102 

A.  Aug.  7,  1909 

S.  Feb.  8,  1908 

A.  Dec.  9,  1911 

Oct.  8,  1904 

June  8,  1895 

S.  Dec.  12,  190S 

A.  Aug.  2,  1913 


April  2,  1898 

Dec.  14,  1907 
S.  June  8,  1907 
A.  Aug.  5,  1911 
S.  Feb.  10,  1906 
A.  Aug.  2,  1913 
S.  Feb.  10,  1906 
A.  Aug.  2,  1913 
S.  Aug.  1,  1896 
A.  Aug.  1,  1903 

Dec.  8,  1900 
S.  Dec.  8,  1906 
A.  Aug.  1,  1908 

April  13,  1907 
S.  June  10,  1905 
A.  Aug.  5,  1911 


April  7,  1906 

Dec.  10,  1910 
S.  Aug.  3,  1901 
A.  Aug.     5,  1905 


STUDENTS  (Stud.I.M.E.). 


Date  of  Election. 


1   Atkinson,  William    Henry,   Dans   Castle,   Tow   Law,  County 


Durham 


2  Avery,  William  Ernest,    11,    Station  Lane,    Birtley,    County 
Durham 


...  Aug.      7,  1909 


June     8, 1907 
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Date  of  Election. 

3  Bootiman,  Frank  Cecil,  177,  Laygate,  South  Shields Feb.     10,  1912 

4  Brass,   James   Robson,    Charlaw  and  Sacriston  Collieries, 

County  Durham      ...April    8,1911 

5  Browell,  Jasper  Geoffrey,  c  o  Mrs.  John  Richardson,  Whick- 

ham  Road,  Sunniside,  Gateshead-upon-Tvne  ...  ...  Oct.      8,  1910 

6  Brown,  John  Cecil,  9,  East  View,  South  Shields  Feb.     10,  1912 

7  Charlton,    George   Fenwick    Hedlev,    School  House,   Seaton 

Delaval,  Newcastle-upon-Tyne Feb.    10,1912 

8  Dakers   Edgar  Walton,  Tudhoe  Colliery,  Spennymoor  ...  Dec.    14,  1907 

9  Earnshaw,    Oscar,    Westwood    House,    Hamsterley    Colliery, 

County  Durham  *     Feb.      S,  1908 

10  Fletcher,    Frank,    11,    South   View   Terrace,    North    Biddick 

Colliery,   Washington  Station,  County  Durham         ...         ...  June     1,  1912 

11  Gallon,  Joseph,  71,  Seventh  Row,  Ashington,  Morpeth  ...  Oct.       9,  1909 

12  Grace,  William  Grace,  Eston  Mines,  Eston,  Yorkshire  ...   Feb.      9,  1907 

13  Guthrie,  Kenneth  Malcolm,  c  o  Mrs.  Bolam,  Ashleigh,  Pelton, 

County  Durham       ...         ...         ...         ...         ...         ...         ...  Aug.      5,  1911 

14  Hall,  Lewis  Wigham,  Westfield,  Ashington,  Northumberland  April  12,  1913 

15  Hall,  Rowley,  Station  House,  South  Hylton,  Sunderland        ...  Dec.     14,  1912 
lb'  Hare,  Ralph  Victor,  Howlish  Hall,  Bishop  Auckland Dec.    10,  1910 

17  Heatherincjton,  Arnold,  Kendal,  Birtlev,  County  Durham    ...  Dec.      9,  1911 

18  Hunter,  John,  West  View,  Front  Street,  Sacriston,  Durham  ...   Dec.    11,  1909 

19  Inman,    William    St.  John,    Torrington,    West    Cliffe    Road, 

Roker,  Sunderland Feb.    11,  1911 

20  Jacobs,  George,  6,  St.  Georges  Square,  Sunderland        Dec.    11,  1909 

21  Kent,  George  Herbert   Stanton,  3S,  Ripon   Gardens,   New- 

castle-upon-Tyne     ...  ...         ...         ...  ...         ...   June  14,  1913 

22  Kirkup.  Philip,  Jim.,  2.  Manor  Terrace,  Ferry  Hill        Dec.     9,  1911 

23  Leybourni;,  Elliot  Anius.  Birchholme,  Gateshead-upon-Tyne   .     April  12,  1913 

24  McKensey,  Stanley Oct.     14,  1911 

■25  McLaren.  Ronald  Henry,  Otterton  Hall,  Sunderland    ...         ...   Feb.    10,1912 

2o  Mandl,   Otto,    Anglo-American    Club,   Freiberg,    Saxony,    (ler- 

many ...  Feb.    10,  1912 

27  Meriyale,  Vernon,  Togston  Hall,  Acklington,  Northumberland  Oct.       8,  1910 

28  Parrington,  Matthew  Lilburn,  Hill  House,  Monkwearmouth, 

Sunderland Oct.       9,  1909 

29  Prest,  Austin  Marmaduke  Gerald,  Office  Row,  East  Cramling- 

ton,  Cramlington,  Northumberland        .  .   Feb.    10,  1912 

30  Ran  ken,  Charles  Thompson,  Coanwood,  Roker,  Sunderland  ...  Aug.     5,  1911 

31  Ridley,    William,     10,    Railway    Street,     Tow     Law,    County 

Durham  Aug.     1,  1908 

32  Saint,  Thomas    Arthir,   6,   Wardle  Terrace,   Newcastle-upon- 

Tyne   Aug.     3,  1912 

33  Scott*  Charles  Weatheritt,   6,   Evelyn    Terrace,   Gateshead- 

upon-Tyne     Dec-    9,1911 

:U  Simpson,  (  'laude  Frank  Bell,  Hedgefield  House,  Blaydon-upon- 

Tyne,  County  Durham         Aug.     5,  1911 

35  Strong,  John  William,  7,   Earls  Drive,  Low  Fell,  Gateshead- 
upon-Tyne     Oct.      9,  1909 


lvi  III     nl     Ml  MitKirs. 

1 1  '  I 

36  I  'HOMPSON,  .lulls    BALLANTYNE,    166,    West  ue   I ."  • .  l  •  I     South  S  J 1 1 .  •  1 . 1  s    Feb.      10,    |  <)  |  •_• 

37  Watts,  Hubert,  Blytheswood  North,  Osborne  Road,  Newcastli 

upon  Tyne    ...        ...        ...        ...        ...        ...        ...        ...  Jane     B,  L907 

::s  Williamson,   George   Armstrong,    Haalemere,   Bourne    Road, 

Bexley,   Kent  Feb.    13,  1909 


SUBSCRIBERS. 

1  Owners  of  Ashington  Colliery,  Newcastle  upon  Tyne. 

2  Birtley  Iron  Company  (3),  Birtley,  County  Durham. 

3  The   Broken    Hill   Proprietary   Company,   Limited,  3,  Great  Winchestei 

Street,  London,  E.C. 

4  Brunner,  Mom)  and  Company,  Limited,  Northwich. 

5  The  Must  Honourable  the  Marquess  of  Bute,  Bute  Estate  Offices,  Aberdare. 

6  The    Charlaw  and    Sacriston    Collieries    Company,   Limited,  34,  Grej 

Street,  Newcastle-upon-Tyne. 

7  M.  Coulson  and  Company,  Limited,  Merrington  Lane  Iron  Works,  Spennymoor. 

8  Cowpen  Coal  Company,  Limited  (2),  F,  King  Street,  Newcastle-upon-Tyne. 

9  The  Honourable  Lord  Ninian  Edward  Crichton-Stuart,  House  of  Falkland, 

Falkland,  Fifeshire. 

10  Crompton  ami  Company,   Limited,  Pearl  Buildings,  Northumberland  Street, 

Newcastle-upon-Tyne. 

11  Dominion  Coal  Company,  Limited,  Glace  Bay,  Nova  Scotia. 

12  The    Right    Honourable    the    Earl  OF    DURHAM    (2),   Lambton  Offices,    Fence 

Houses. 

13  The   Right  Honourable   the    Earl    of    Ellesmkre   (2),    Bridgewater  Offices, 

Walkden,    Manchester.        Transactions    sent    to   Capt.   Henry    Vaughan 
Hart- Davis,  Bridgewater  Offices,  Walkden,  Manchester. 

14  Elswick  Coal  Company,  Limited,  Newcastle-upon-Tyne. 

lf>   D.  H.  AND  G.  Haggie,  Weannouth  Patent  Rope  Works,  Sunderland. 

16  Harton  Coal  Company,  Limited  (3),  Harfcon  Collieries,  South  Shields. 

17  James  Joicey  and  Company,  Limited  (2),  Newcastle-upon-Tyne. 

18  The  Lambton  and  Hetton  Collieries,  Limited  (3),  Cathedral  Buildings,  Dean 

Street,  Newcastle-upon-Tyne. 

19  The  Most  Honourable  the  MARQUESS  OF  LONDONDERRY  (4),  c/o  Vincent  diaries 

Stuart  Wortley  Corbett,  Londonderry   Offices,  Seaham    Harbour,  County 
Durham. 
•JO   Mavor  and  Coulson,  Limited,  47,  Broad  Street,  Mile-End,  Glasgow. 

21  North  Brancepeth  Coal  Company,   Limitkd,  Crown  Street  Chambers,  Dar- 

lington. 

22  Owners  of  North  Hetton  Colliery  (3),  Fence  Houses. 

23  Osbeck  and  Company,  Pit  Timber  Merchants,  Newcastle-upon-Tyne. 

24  Ryhopk  Coal  COMPANY  (2),  Ryhope  Colliery.  Sunderland. 

25  Owners  of  Seghill  COLLIERY,  Seghill,  Dudley,  Northumberland. 

26  Siemens  Brothers  and  Company,  Limited,  39,  Collingwood  Buildings,  New- 

castle-upon-Tyne. 

27  Owners  of   South   Hetton    and    Mirton   Collieries  (2),  f>0,  John  Street, 

Sunderland. 

28  Owners  of  Stella  Colliery,  Hedgefield,  Blaydon-upon-Tyne,  County  Durham. 

29  Owners  of  Throckley  Colliery,  Newcastle-upon-Tyne. 

30  Owners  of    Victoria    Garesfield    Colliery,    Victoria    Garesfield    Colliery, 

Lintz    Green,    County     Durham.       Transactions    sent    to   H.    Peile,    The 
Priestman  Collieries,  Limited,  Milburn  House,  Newcastle-upon-Tyne. 

31  Owners  of  WearmoUth  Colliery  (2),  Sunderland. 

3-2  Westport  Coal  Company,  Limited  (2),  Dunedin,  New  Zealand. 
33  WORTHINGTON    Pump    COMPANY,     Limited,     Milburn    House,    Dean    Street, 
Newcastle-upon-Tyne. 
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ENUMERATION. 


Honorary  Members 

Members 

Associate  Members 
Associates 
Students 
Subscribers 


Total 


August  2,  1913. 

23 
874 
100 
205 

3s 

33 

.     1,273 


Members  are  desired  to  communicate  all  changes  of  address,  or  any  corrections  or 
omissions  in  the  list  of  names,  to  the  Secretary. 
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Explanations. 

The  — ■  at  the  beginning  of  a  line  denotes  the  repetition  of  a  word ;  and  in  the 
case  of  Names,  it  includes  both  the  Christian  Name  and  the  Surname  ;  or,  in  the 
case  of  the  name  of  any  Firm,  Association  or  Institution,  the  full  name  of  such 
Firm,  etc. 

Discussions  are  printed  in  italics. 

"  Abs."  signifies  Abstracts  of  Foreign  Papers  at  the  end  of  the  Proceedings. 

"  App."  signifies  Annual  Report  of  the  Council,  etc.,  at  the  end  of  the  Volume. 


Abatement,  practical,  of  coal-smoke, 
abs.  52. 

Accident,  shot-firing,  Germany,  West- 
phalia, Dortmund,  Gliickauf  Tiefban 
pit,  abs.  88. 

—  with  benzol  locomotive,  Germany. 
Saxony,  Rossleben  potassium-salt 
mines,  abs.  92. 

Accidents,  boiler-,  France  1911,  abs. 
101. 

— .electrical  plant,  Germany.  Prussia, 
collieries,  1911,  abs.  50. 

Accounts,  1911-1912,  8. 

—,1912-1913,  app.  iii.,  xi. 

Acetvlene  safetv-lamp,  Tombelaine, 
abs.  84. 

Ackere,  Jacques  van,  and  Daniel 
Coppieters,  mining  regime  of 
Belgian  Congo,  abs.  57. 

Aerial  wire  ropeway.  Spain,  Bilbao, 
■  -       neia  Iron-ore  Company,  abs.  82. 

Africa,  German  South-west,  metalli- 
ferous ore-deposits,  abs.  3. 

— ,  Morocco,  Melilla.  iron-ore  deposits, 
abs.  21. 

— .South,  electrically-driven  winding- 
engines,  58,  107. 

— , — .Rhodesia,  minerals,  abs.  65. 

— , — ,  Zambesia,  minerals,  abs.  65. 

Air-gauge,  F.  Robson  and  Company- 
improved,  242. 

Alcohol,  denatured,  and  gasoline,  com- 
parative fuel  values,  in  internal- 
combustion  engines,  abs.  98. 

Allen,  Irving  C,  and  I.  W.  Robert- 
son, methods  of  determining  sulphur 
content  of  fuels,  especially  petro- 
leum products,  abs.  54. 


Anderson.   .\ .    I!.,   and   11.   E.   Wood- 
row,  characteristics  and  limitations 
of  series  transformer,  abs.  94. 
Anemometer,   Davis-Biram,   243. 
Annual  general  meeting,  1. 
—  report  of  council,  1911-1912,  2. 

,1912-1913,  app.  iii.,  v. 

finance    committee,    1911-1912, 

6. 

-,1912-1913,  app.  iii.,  x. 

Arcs,  electric,  momentary,  ignition  of 

coal-gas  and  methane  by,  17,  101. 
Argentina,  petroliferous  deposits,  abs 

25. 
Arsenic  -  deposits,     Austria  -  Hungary, 

Bosnia,  abs.  68. 
Ashton.    Sir    Ralph    P.,    and    Allan 
Greenwell,  Jherria  coal-field,  India, 
ami  its  futuri   development,  221. 
Asia    Minor,    Arghana,    copper-mines, 
abs.   14. 

,  boracic  deposits,  abs.  8. 

,  borate-of-lime   working,  abs.  72. 

Asphalt-deposits,    Germany,   Hanover. 

abs.  4. 
Asphalt-working,  Switzerland,  abs.  69. 
Asphaltic  deposits.  Switzerland,  Val  de 

Travels,  abs.  6. 
—  limestones,  Italy,  Abruzzo,  Pescara 

district,  abs.  5. 
Associate    members,    election,    13,    16, 
101,  140. 

,  list,  app.  iii.,  xlv. 

Associates,  election.   16,   101,  140,   177. 

234. 
— .list,  app.  iii.,  xlviii. 
Auriferous    lodes,    Philippine    islands, 
Masbate,  Aroroy  district,  abs.  17. 


INDEX. 


Austria-Hungary j    Alpine    salt-mine 

discha  i  ■•  aba.  89. 
,  Bohemia,  Brux,  Tomson  electric- 
ally-driven winding-gear,  aba.  91. 

—  — ,  Bosnia,  arsenic-deposits    abs.  88. 

,  Bukovina,    Kaczyka    salt-m 
abs.  74. 

—  — ,  Carniola,   Idria,    mercury-mines, 
abs.  22. 

,  Croatia-Slavonia,    bauxites,   abs. 

7. 
,  Galicia,  Bochima  salt-mines   fall 

oi  shaft,  abs.  80. 
,  — ,  Boryslav-Tusl  anovice  oil  field, 

wa1 er  I  rouble  in,  abs.  24. 
, — ,  Cracow,   economic    conditions 

of  coal-mining,  abs.  60. 
, — .eastern,  Kalusz,  salt-deposits, 

abs.  73. 


Austria  Bungary,  Hungary,  lliiny.nl 
county,  White  Kdroe  valley,  lignite- 
deposits,  abs.  11. 

, — ,Zbor6,  petroleum,  deep  box 

ings  for,  abs.  20. 

,  Lower  Austria,  Wiencr-Neusta  It 

district,  lignite-deposits,  abs.  10. 

,  Moravia ,  Bossil  z  coal-field,  coal- 
dust  ,  experiments  on,  abs.  32. 

, — ,  — district,   coal-mining,   abs. 

76. 

—  ■ — ,  Moravian-Polish  coal  district, 
conformal  ion,  abs.  70. 

, Styria,  Trifail,  sinking  of  shaft, 

abs.  79. 

Austrian  coal-fields,  geology  of,  abs. 
61. 

Avalos,    c.    <;..    sulphur-deposits    in 

Chile,  abs.  2G. 


Barometer,  thermometer,  etc.,  read- 
ings, 1912,  abs.  for. 

Barrois,  Charlks,  paraffin  shales  of 
Pas-de-Calais,  France,  abs.  23. 

—  .upright  tree-trunks  in  coal-mea- 
sures of  Lens  and  Lievin,  al>s.  2. 

— .variations  in  composition  of  Aniche 

coal,  abs.  53. 
Bartels,     — ,     mining     industry     of 

Russia  iu  1910,  abs.  102. 
Bartonnec,      F.,      conformation      of 

Moravian-Polish    coal    district,    abs. 

70. 

—  .economic  conditions  of  coal-mining 
in  Cracow  district,  abs.  60. 

— ,  fall  of  shaft  in  Bochima  -alt-works, 
Galicia,   abs.   80. 

Bath-house,  Emscher  pit,  Colonge  Col- 
liery Company,  abs.   101. 

BATICLE,  E.,  wear  of  wire  ropes,  abs. 
83. 

Bauer  coke-oven,  abs.  97. 

Bauxites,  Austria-Hungary  Croatia- 
Slavonia,  abs.  7. 

Bedson,  P.  Phillips,  combustion  of 
oxygen  ami  coal-dust  in  mines,  204. 

— ,  II ailwood  gas-cap  ohsrrvation-ma- 
chine,   128. 

— ,  ii/n ition  of  coal-gas  and  methane  by 
momentary  electric  arcs,  51. 

Belgian  Congo,  mining  regime,  abs. 
57. 

Belgium,  Bascoup  colliery,  Pick-Quick 
coal-cutter,  abs.  29. 

— ,  Campine  coal-field,  bringing  into 
working,  abs.  63. 

—,  coal-measures,  stratigraphioal  suc- 
cession, abs.  62. 

— ,  Hainaut,  boring  for  coal,  results, 
abs.  69. 

-,  hours  of   work   in    mines,    effect   of 
limiting,  abs.  98. 

— .Liege,  coal-field,  marine  bands  in, 
aba.  2. 


Belgium,  Liege,  Gosson-Lagasse  col- 
liery, workmen,  saving  time  in  cag- 
ing of,  abs.  47. 

— ,  mine  concessions  in.  abs.  .")"). 

— ,  travelling  in  shafts,  means  of  access 
and,  abs.  45. 

Bell,  G.  W.,  and  T.  V.  Simpson, 
photographic  method  of  rapidly 
copying  out  pay-notes,  in  use  at 
Throckley  collieries,  92. — Discussion 
111. 

Bell,  Thomas,  death  of,  177. 

Benson,  Thomas  Walter,  death  of,  1. 

— ,  memoir  of,  163. 

— ,  poil rait  of,  frontispiea  . 

Benson,  W.  .1..  memoir  of  Thomas 
Walter  Benson,  1  <;:'.. 

Benzine-fed  incandescent  safety-lamp. 
Goulet,  abs.  41. 

Benzol  locomotive,  accident  with,  Ger- 
many, Saxony,  Rossleben  potassium- 
salt    mines,   abs.  92. 

Be'rkley,  Cfthbert,  memoir  of,  167. 

— ,  portrait  of,  plate  ii. 

Berkley,  R.  W.,  memoir  of  Cuthbert 
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